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ABSTRACT 


The present study was designed to explore the 
relationship between the thecretical models of cognitive 
development prepesed by J. Piaget and L. S. Vygotsky. 
Each theory was briefly described, and the rationale for 
comparison discussed in detail. 

The subjects selected for this investigation were 104 
children, aged 4 to 16 years. All were in the average range 
of intelligence, were in the usual school grade fcr their 
age, and had ne history of neurological or emotional 
problems. Four males and four females at each successive 
age were tested. Vygotsky's developmental stages are based 
on performance on his "Blocks Test", but it was necessary to 
select Piagetian problems representative of his major 
quantity, weight and area stage levels. Conservation of 
substance, continuous quantity, discontinuous were chosen to 
discriminate between the pre-operational and concrete 
operational stages; while conservation of volume and density 
served to distinguish between the concrete stage and the 
period of formal operations. A brief verbal question 
involving formal reasoning was also included. 

Subject responses were scored both qualitatively in 
terms of the described developmental model of each theorist, 


and guantitatively in terms of scoring systems devised by 
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other researchers. 

On the basis of obtained results, it was concluded 
that both Piaget's and Vygotsky's models of cognitive 
development are truly representative of children's thought 
processes at all levels cf sophistication. As well, the two 
theoretical models were found to ke very closely related. 

The Vygotsky Blocks emerged as an appropriate 
instrument for the assessment of concept formation in 
children. Performance on the blocks suggested that 
Vygotsky's first major phase cccurs prior to age 4, with the 
second phase dominating until about 13 years, when the final 
phase takes over. The individual scoring variables used on 
the Blocks reflected specific aspects of test performance, 
but did not relate too closely to Vygotsky's stages. They 
did however, provide quantitative norms for the various age 
levels. 

All aspects of Piaget's theory were also weil 
supported, with the exception cf the level of difficulty of 
the tasks. Conservation of weight was attained two years 
earlier than expected, and conservation of area proved to be 
much more easily solved than had been anticipated. Piaget's 
preferred explanation criteria proved to be a slightly 
better estimaticn of conservation, but there was 
surprisingly little difference between these scores and 


those based on initial judgements alone. 
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Chapter I 


Introduction 
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The Problem in Perspective 


Theories of child development have abounded since time 
immemorial, proposed by men of varied academic backgrounds, 
differing philosophical orientations, and supported by 
varied amounts of empirical research. The. very Eaison 
d'etre of these theories is the hypothesis that the normal 
Child will develop according to a predictable pattern, given 
fairly consistent environmental conditions; some theories 
even go so far as to consider human development to be 
relatively constant, independent of environmental specifics. 
Thus it would be expected that developmental theories wceuld 
contain many sSimtilar elements, particularly concerning the 
eee of child behavicr and thought to be expected at a 
given point in evolution to adulthood. Yet writers in the 
area of developmental psychology have made little attempt to 
integrate current knowledge into a consistent picture, 
preferring to concentrate cn points of dissention between 
various theories. Although there is no question that more 
research is needed into the nature of child development, it 
has also been frequently noted that information gathered to 


date has neither been fully exploited nor utilized to best 
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advantage. Thus a fruitful direction for current 
investigations weculd appear to be a thorough analysis of 
available develcpmental knowledge, for purposes of 
distilling out common elements independent of the particular 
philosophical perspective cof the theorist. This, of course, 
is a monumental task. The present investigation, confined 
as it is to the area of cognitive development, and concerned 
with two major psychological theorists, represents a small 
step towards this goal. The theories selected for 
investigation were those of Jean Piaget and Lev Semenovich 
Vygotsky. 

The most extensive werk in the area of cognitive 
development has been carried cut by Jean Piaget, a noted 
Swiss psychologist who has devoted the greater part of a 
ben aehy life span to the investigation of the nature of 
child thought. Probably the most astute observer of child 
behavior in the werld today, Piaget has catalogued the 
responses of hundreds of children, and from his findings 
formulated hypotheses concerning all areas of growth - 
including perception, speech, social and moral skills, as 
well as the learning cf spatial, numerical and tempcral 
concepts. Piaget has combined these specific observations 
into an overall theory of human mental development comprised 
of stages or levels of cognitive sophistication through 
which all children must pass en route to adult reasoning 


ability. These levels are locsely related to age criteria, 
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but it is order of succession rather than age of appearance 
which is the crucial variable. Piaget's research methcds, 
his interpretaticn cf findings, and his manner of reporting 
have been soundly and repeatedly criticized, particularly by 
American psychologists who prefer closely controlled 
empirical studies to the more observational European 
approach. In spite of (or perhaps because of) the storm of 
controversy aroused by his work, the significance of 
Piaget's contribution to developmental psychology has never 
been questioned. He has been described as "the century's 
most prolific writer and thecrist on the development of the 
child" (Baldwin, 1968, p.171), and as "bestriding the field 
of contemporary ontogenetic studies like a colossus" 
(Wallace... 1967, .p..+53)« 

Less well known in the western world is the work of 
Lev Semenovich Vygotsky (1896-1934), a Soviet psychological 
theorist who engaged in the investigation of cognitive 
function during the last ten years of his life. Vygotsky's 
primary interest was the nature and development of the 
higher mental functicns such as verbal thought, voluntary 
control, logical memory, and creative imagination, “which 
comprise the specific equipment of man as a social being" 
(Zaporohetz, 1967, p. 19). He studied the manner of 
thinking of children of all ages, as well as that of 
schizophrenic and neurologically impaired adults in the hope 


of specifying the differences between what Vygotsky 
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describes as "primitive" and "mature" reasoning capacities. 
Like Piaget, Vygotsky also proposed a series of stages of 
cognitive develcpment based on his research findings 
regarding children. These, tcc, are roughly age related, 
but again it is the crder cof appearance which is of central 
concern. Although Vygotsky's general research methods are 
largely known, specific information concerning his actual 
studies has never been translated into English. Fortunately 
his primary research instrument, commonly referred to as the 
"Vygotsky Block Test", is available through the efforts of 
Eugenia Hanfmann and Jacob Kasanin, the American 
psychologists who first introduced his work to the western 
world. It is pessible that Vygotsky used other methods of 
investigation as well; however, these are not known to us at 
spesent: The size and composition of his samples remains a 
mystery; thus, it is impossible to determine whether his 
findings can truly be considered representative of children 
in general. Later research generally supports his theories, 
but further evidence is needed. Notwithstanding this 
unfortunate lack of research data, Vygotsky's work 
represents an innovative and ingenious approach to human 
thought. In the words of Bruner (1966), Vygotsky's theory 
of intellectual development is "highly original," "closely 
reasoned," and "powerful." 

Piaget and Vygotsky were contemporaries, investigating 


similar prcblems in separate areas of the worid. Vygotsky 
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was familiar with Piaget's first two books ( The Language 
and Thought of the Child, 1923, and Reasoning in the Child, 
1924), but Piaget had no access to a detailed account of 
Vygotsky's theory until 1962, when the Russian's last book, 
Thought_and Language, was translated into English. Vygotsky 
admired his colleague's work sufficiently enough to arrange 
for its translaticn into Russian, thus introducing it to 
other Soviet psychologists. Vygotsky disagreed with a good 
many early Piagetian ideas, kut there is no doubt that 
Piaget's theory had a considerable influence on Vygotsky's 
work. As Piaget's views evolved over the years, the two 
theories progressively gained similarity. After reading 
Vygotsky's book (which devotes a chapter to Piaget's theory) 
Piaget published a paper replying to his colleague's 
comments in the light of later findings. This document 


reveals many new points of agreement (Piaget, 1962). 


Purpose of Present Study 

The purpose of this investigation was to compare the 
cognitive develorpmental thecries of Vygotsky and Piaget. 
This was to be accomplished by ascertaining the cognitive 
level of a given child according to each system, and then 
correlating the results over a representative sample of 
children. The primary object was to discover whether it was 
possible to predict the corresponding Vygotsky stage from 
knowledge of Piagetian developmental level. As the subject 


sample was relatively large (N=104) and encompassed thirteen 
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age levels (from four years to sixteen), obtained results 
alse provided insights into the validity of the stage 
concepts of each theoretical model, and the ages encompassed 
by same. Several scoring systems were employed for purposes 
of evaluation and comparison cf their effectiveness. 

Two independent raters alsc scored parts of the data, 
to guard against systematic examiner bias. Finally, present 
results were compared with thcse of other investigators to 


ascertain if any significant differences existed. 
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Chapter II 


Theoretical Specifics Relevant to the Present Study 
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The theories of Piaget and Vygotsky were selected for 
study and comparison for a number of reasons in addition to 
the aforementioned similarities. For both theorists, but 
especially in the case of Vygotsky, more empirical evidence 
is needed regarding the validity of their propesed 
progressive developmental stages. Rationale for comparison 
of their theories rests primarily on the similarity of their 
dveiani orientaticn towards research, and their philosophies 
concerning the nature of human intellect. Both vehemently 
rejected the popular behaviorist philosophy which reduced 
man's psychological precesses to a schema of conditicned 
reflexes, as they felt that human mental activity, 
particularly at the higher developmental levels, was far too 
complex to conform to such a simplistic model. Both 
theorists also felt strongly that human development involved 
much more than mere imitation cf observed behavior. In the 
words of Vygotsky, “every external development is the result 
of an internal genetic law" (Elkonin, 1967). The goai of 


behaviorist research was to produce change in the responses 
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of their subjects; the goal of Piaget's and Vygotsky's 
investigations was simply cbservation of typical existing 
response patterns. The primary emphasis of the behaviorists 
was experimental design, rather than analysis of subject 
solutions, which played the major role in cognitive work. 
As such Piaget's and Vygotsky's research was "clinical" in 
Nature, concerned more with why a subject produced a given 
response than with the superficial accuracy of his answer. 
To this end they would freely alter their manner of inquiry 
from subject to subject if they felt more information could 
be gained, a practice abhorred by more empirical colleagues. 

The investigations of both men began by analyzing 
actual conditions of the child's reality. Their research 
method involved devising problems requiring certain lines of 
logical reasoning for their solution, which were then 
presented to children of various ages. The problems 
revealed levels of thinking regardless of whether a complete 
solution was found, and were relatively independent of 
educational experience and specific cultural activity. The 
purpose of these experiments was to provide situations which 
permitted observation of emerging thought processes in 
addition to completely developed functions, thus yielding 
qualitative Cather than quantitative data. Vygotsky's 
research has been described by Elkonin (1967) as “abstract 
experimental models rather than empirical studies." The 


Same is true of Piaget's work. 
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In his 1962 paper, Piaget writes 
“the main problem raised by Vygotsky is basically 
that of the adaptive and functional nature of the 
child and of every human teing. On this point I 
certainly agree with him in the main" (1962a, p. 2). 
Thus, their overali views of man correspond closely. These 
theorists both regard the development of individual 
cognitive processes in the larger context of overall human 
biological and sccial evolution. Intellect is thus first 
and foremost an adaptive function fostered by social 
experience. Both consider the latter to be particularly 
crucial to humar develcpment, as man is the only animal 
capable of communicating a lifetime of learning experience 
to another member of the species, since he alone is capable 
of symbolically representing reality via speech or sign. 
Thus, Piaget and Vygotsky sharply differentiate between the 
higher and lower mental functions on the basis of abstract 
conceptualization, and both consider the most sophisticated 
developmental levels of primary theoretical importance. As 
would be expected, the develcpment of language and its 
relation to thought is of considerable concern to both 
investigators. Their views diverge somewhat in this area; 
however, the question of language development per se is not 
explored in the present study. 
Piaget's theory of cognitive development has_ heen 
described as "a progressive structurization, whereby actions 


and intellectual operations become organized into coherent 


systems" (Inhelder, 1966, p. 160), which applies aptly to 
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Vygotsky's outline as well. Each divides the route to 
mature thought into "units" (variously labelled periods, 
phases, stages, etc.), but more important, their views on 
the nature and function of these units are similar. Both 
consider the order of attainment invariable, but recognize 
that individual children reach a given level at different 
ages. Thus, trate of develogpment may vary, but not overall 
pattern. A given stage represents the highest level of 
conceptualization of which a child is capable at that time, 
but he will not consistently cperate at maximum efficiency 
so may be expected te use more primitive thought structures 
as well, depending on the nature of the problem. Piaget 
assigns approximate age levels to his stages representative 
of average age of attainment cf various functions. Vygotsky 
probably did so as well, but there is no available record of 
his age parameters. It is suspected that Vygotsky worked 
primarily with school age children, as he was employed in an 
educationally-oriented institution. Therefore it is 
probable that Piaget's earliest period, the sensory-motor, 
has no equivalent in the Vygotsky system. Thus this first 


Piagetian period will not be considered in the present 


investigation. 
M. Veer, (1967) in her discussion of the similarity 
between the theories of Piaget and A. V. Zaporozhets (a 


Soviet psychologist and student of Vygotsky) credits 


Vygotsky with being the “main link" between Piaget and 
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Soviet developmental theorists. She states "a whole gammut 
of Continental-European philosophies linked Piaget and 
Vygotsky" (p. 180). Veer notes that both Vygotsky and 
Piaget view mental development as a "snowballing" of past 
experience on present concerns; Superimposed with Gestaltian 
structured wholes. Many of the "countless Similarities" 
between Zaporozhets and Piaget cited hy Veer apply equally 
well to the ideas cf Vygotsky and Piaget. For example, hoth 
regard the study cf cognitive processes as the best means 
for discovering the nature of child development; both have 
some biological bias re adaptation to situations; and koth 
study mental precesses by letting the child manipulate 
simple objects. Further, both are developmental 
psychologists in the same meaning of the term: they study 
the éhivas development and each of his single mental 
processes step by step, discover intriguingly different 
stages and see the child developing in interaction with the 
objective and human envirorment (p. TIOP.S Veer also 
mentions several differences between eg Soviet theorists 
and Piaget, but does not ccnsider them cardinal. She 
concludes that “Essentially the psychological system which 
Zaporozhets represents is the same as Piaget's"(p. 188). 
Vygotsky, of course, is also a part of the same system. 

All developmental psychologists are aware of the 
interaction of cognitive and emotional variables; so, just 


as there were intellectual reasons for selecting the work of 
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Piaget and Vygotsky for study, there were "emotional" 
considerations as well. These men could be labelled 
"humanistic" developmental psychologists, as both 
investigate and appreciate the child primarily for what he 
is, not for what he can be manipulated to become. Eoth 
observe rather than direct child thought "without a 
preconceived idea of how a child must act or What 
psychological formula a child's behavior must exemplify" 
(Veer, 1967, p. 188). Both approach human behavior with an 
open mind, as the progressive development of their own 
theories attests. Each has had a number of "stages" or 
progressive changes of focus in their own investigaticns, 
but their overall aim has always remained constant - to 
further mants understanding cf the development of his 


cognitive powers. 


Piaget thoroughly investigated the nature of child 
thought both by presenting various types of conceptual 
problems to his subjects and by acute observaticn of the 
spontaneous interaction cf children with their environments. 
As has been previously noted he is interested in all facets 
Of ~pcbhi.id development: speech cognition, perception, 
socialization, and moral principles. Thus he devised 
problems (some of which will later be described in detail in 


the Instruments section) designed to elicit information on 
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children's ability to work with numbers, time, mass, and 
area, as well as spatial and social relationships. On the 
basis of the resulting wealth of information accumulated, he 
formulated the cverall scheme of cognitive development 
outlined below. 

Several excellent comprehensive descriptions of 
Piaget's developmental stages are widely available (Baldwin, 
1968; Flavell, 1963; Phillips, 1969), as are most of 
Piacet's original monographs, thus only a brief synopsis of 


his theory is included here. 


A_Brief Description of Piaget*s_ Model _of Cognitive 
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Piaget divides the route to mature thought into three 
aQ36E periods composed of stages, and occasionally sub- 
periods and substages. The structure of his developmental 
framework varies slightly from cone publication to the next 
with regard to minor points; however, his overall position 
on cognitive change remains consistent. The version 
described herein adheres closely to his 1955 description, as 
this represents his most recent opinions on the matter. The 
earliest period is that of sensory-motor intelligence, which 
encompasses the time from birth to about two years of age. 
During this period the infant gradually advances from a 
purely reflex level of response to a state where he is aware 


of and responsive tc his immediate environment and is able 


er 


bac rare yontt vatodaon asiw 
a a Peat iy ie | 
edt #0 .eqtteqvitefer In i508 Rina reseaand 


ad eer aati sexo2L to “idhaaw 


the) 
trsegolsveh s¥igapeD So | are moe" Lege en 
Te ws : " ia vi 
i ry 
to aénotdqbapass evtaredergaoo Saati fie 


' .piviled) sidelisvs Yiebay 226 agpRIE Uasdewio ywat 


4). d8ao0@ 848 26. 4 (Ger eqblliog) aur te 


¥> wshedonyve teixrd s yino aung ‘eaasagonon ‘emi 


Na Salil 


evitinpo). 20: fobotu gh topesd 


sett ott tapoods sistem oF atiox ads ‘eebEVEb s9pSE 

“We gilenokessopo hea yaspete, io bsedy soo! aod i 
; A 

fetasaqolayed aid “IO saxo sonis2 Bat “saustadite Bab 


ue aa , 
ben 


i 


ttan oat of aot fed t tive eto nore yloweete eetiar 
aarti alakay {lssevo 2i .TSVeaok petatog Doin ot sak 


mnkagey edit thetetengo anPeades, Spttsdo wits 


as ylokvgbtozeb eer efit od: thats agteds aieted | 


sae) ‘estan ade sd Paoptuigo teosy F2bn aid ata 
doen vaouaptifes qi “tatoa-ytoanas To fat et aa 93 
+006: Io azsoy ows Juods, oF drTkd aort amie git 29% 2 

@ w0at seonsvbp yilswbexp fisknt ond! pobneg: | ; 
mae et od ersde preta5 08 eEnogeeT Yo fever | aLFs 
eds aio bas fuamactltie stabiommt Bid or "h¥ite toga” 


14 


to take direct. action upon it at the. concrete, purely 
perceptual level. The child becomes capable of primitive 
organizaticn of action to solve immediate practical 
problems, but is not yet capable of any type of symbolisn. 
Six stages and several smaller substages occur during this 
period; however, these will not be described in detail here 
as this earliest period is not of concern in the present 
study. 

The second period is of lengthy duration (occurring 
between two and eleven years cf age) and includes many 
important cognitive changes. This is the period of concrete 
operations, which is divided into two major sub-periods, the 
sub-period of pre-operational representations (encompassing 
between two and seven years of age) and the sub-period of 
concrete operations (from ages seven to eleven). The first 
sub-period includes three smaller stages--the beginnings of 
representational thought frcem two to four years, simple 
representations or intuitions from four to five and a half 
years, and articulated representations or intuitions from 
five and a half to seven years. During this pre-operaticnal 
sub-period, the child learns to understand and use primitive 
symbols, thus “interiorizing" the world of action into 
thought operations. This is a time of symbolic practice and 
preparation, pricr to entering the more sophisticated world 
of concrete operations. By the time the child has reached 


this second sub-pericd, he begins to display stable and 
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orderly adaptations to his environment. He is now able to 
organize simpie ccgnitive structures into a coherent series 
or grouping and is at last in possession of co-ordinated, 
reversible systems of logical operation. The child's 
thinking becomes "mobile," and so loses the ego-centricity 
and perceptual dependence of earlier phases. He now relies 
primarily on percepticn, rather than the action-orientation 
of the sensory-motor period; however, both perception and 
thoughts are irreversible. 

Piaget's final period is that of formal operations, 
Which occurs after eleven years of age. At this level the 
child is not reaiity bcund in his thought; he is able to 
conceptualize in the purely abstract world of hypothetical 
possibility. He is able to reason deductively and adds 
aneenes dimension to his former concrete operations by now 
being able to convert them into propositions. Whereas the 
child in the concrete operations period is largely 
experience bound and can only extrapolate from the immediate 
Situation in a very limited symbolic sense, the adolescent 
is capable of beginning investigation in the reaim of 
abstract possibility, and then checking his hypotheses 


with real evidence. 


Basis_of the Vygotsky Model 
In contrast to the tsultitudes of ingenious tasks 
devised by Piaget to provide insight into child thought, 


Vygotsky is known to have used only one method to assess 
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conceptual level in his subjects. This method is commonly 
known in western psychology as the "Vygotsky Blocks", or as 
the "Hanfmann-Kasanin Test", (renamed in honour of the 
psychologists who introduced Vygotsky's work to the English- 
speaking audience), ocr scmetimes as the "Concept Formation 
Test." The test (which will be fully described in the 
Instruments Section of Chapter IV) consists of a number of 
geometric solids which are presented to the subject. One 
block is visibly coded with a nonsense syllable, but the 
coding on the cthers remains hidden. The subject is 
required to separate the blocks into four groups and provide 
his reasons for classificaticn. If his first groupings are 
in error a further clue is provided by revealing the ccdes 
on another piece. This method is continued until the 
nonsense words gradually come to be defined by the 
characteristics of the blocks, and thus, a totally new 
concept is formed by the subject. This unique instrument was 
Originally devised by Ach, but slight modification of the 
technigue was made by Vygotsky and his co-worker Sakharov 
(Vygotsky, 1962). 

Vygotsky administered this test to a large sample of 
children of various ages. As would be intuitively expected, 
response varied as a function of age level. On the basis of 
these findings, he formulated the model of conceptual 
development described below. This model corresponds closely 


to Piaget's system, notwithstanding the fact that each is 
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based on data gleaned from investigation of quite different 
areas of child behavior and problem solving. Unlike Piaget, 
who has largely ccnfined tis investigations to the juvenile 
mind, Vygotsky also researched adult conceptualization 
thoroughly. He was particularly interested in the manner in 
which mature thought can be impaired, so administered his 
Block Test to both brain-damaged and schizophrenic subjects 
as well as to normal adults. He found impaired thought more 
Similar to that of children than of normal adults, and 
concluded it is possible bcth to progress and regress along 
his postulated developmental scale of cognitive 
sophistication. 

Vygotsky's ideas are much less well known than those 
of Piaget, thus a relatively ccmplete description of his 
deverenaedear stages is included here. A thorough 
understanding of Vygotsky's terms is also of vital 
importance with regard to the later sections on scoring and 


interpretation of results. 


Vygotsky's_Model_of Conceptual Development 

Vygotsky divides ascent to mature concept formation 
(as measured by the Blocks Test or the method of "double 
stimulation") into three basic phases, which are in turn 
divided into several stages. During the first phase, 
performance on the blocks is characterized by arranging the 


pieces in “unorganized congeries" or "heaps" which consist 


of disparate objects grouped together without any apparent 
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basis for classification. This behavior suggests the 
meaning of the nonsense syllable is extended in a diffuse 
and undirected manner to include “inherently unrelated 
objects linked by chance in the child's percepticn" 
(Wygo0tsky-,ot962p;upe: 459) ¢.+4Thuspeat chee level, words denote 
only a "vague syncretic conglomeration of individual objects 
that have somehcw cr other ccalesced into an image" (p. 
60), albeit a highly unstable one. A similar pattern occurs 
in other areas as well, including perception, thinking and 
acting. In these also the child tends to combine very 
diverse elements into one “unarticulated" image, on _ the 
basis of chance impression alone. Vygotsky believes such 
behavior is an attempt to compensate for "a paucity of welli- 
apprehended objective relations" (p. 60) by relying on an 
"overabundance" cf subjective connections. The child often 
tends to mistake subjective bcnds for real ones; however, 
these primitive associations reflect a degree of reality 
insofar as they coincide with relations between the child's 
perceptions. As a result, many words have in part the same 
meaning to individuals at varied levels of conceptual 
development, particularly those referring to common concrete 
objects. 

This first syncretic phase subsumes three distinct 
stages of performance cn the Vygotsky Blocks. The most 
primitive stage of thinking involves purely random 


groupings, to which objects are added only on the basis of 
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guesses. When a guess is shown to be in error by examiner 
clue, the subject guesses again te replace it; hence, this 
level is known as the "trial and error stage." The second 
stage of sophistication is largely perceptual, as it is 
composed of groups determined primarily on the basis of the 
spatial position of the blocks. Here the subject forms a 
“purely syncretic organizaticn" of his visual field asa 
result of spatial ocr temporal proximity. The third stage 
included in the first majcr phase involves more complex 
syncretic images, as groups are formed by taking elements 
from heaps already composed in the manner of the first or 
second stage. Higher sophistication rests solely on the 
fact that a two-step operation is involved, as the new 
combination has no intrinsic bonds, thus no more order than 
the Leanne assembling of heaps. 

Progress to the next major phase occurs when “objects 
are united in the child's mind not only by subjective 
impressions but also by bends actually existing between 
these objects" (p. 61). Vygotsky calls this second phase 
"Thinking in Complexes" and believes that to achieve it a 
child must be capable cf differentiating between real and 
subjective bonds, se is grewing from syncretism toward 
objective thinking. Complexes reflect coherent thought, but 
do not involve objective relationships in the more 
sophisticated fashion of conceptual thinking. The 


connections between the elements of a complex are concrete 
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and factual, rather than abstract and logical. These 
factual bonds are discovered through direct experience, but 
lack logical unity." .A complex is therefore first and 
foremost a concrete grouping cf objects by factual bonds" 
(p. 62). The primary difference between a complex anda 
concept is that the bonds of the former may be of many 
different kinds. “Any factually present connection may lead 
to the inclusicn of a given element into a complex" (p. 
62), while a concept is based on only one attribute. 

Five basic types of complexes represent the stages of 
the second phase. The most primitive of these is the 
associative type, which is based on any bond the child fcrms 
between the sample and scme octher blocks. The sample fcrms 
the nucleus of the group, but connections made between the 
sample and other additions need not involve a common trait. 
Similarity, contrast, or proximity between pieces may each 
variously establish bonds. Vygetsky feels such groupings 
reflect a change in word meanings from designating a “proper 
name" of an individual object to representation of a "family 
name" of a group of objects related in many kinds of ways. 
The second stage of complexes resembles collections, as 
objects are placed together cn the basis of characteristics 
that contrast with and complement the sample. Here one 
attribute is assumed to be the basis of grouping. fhis 
stage in the development of child thought is rooted in 


practical everyday experience where functional groupings 
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such as clothing or cutlery provide models of natural 
collection complexes. Association by difference is often 
combined with the earlier associative stage producing 
groupings rooted in mixed principles. 

Vygotsky defines the collection complex as grouping on 
the basis of functional co-operation or participation in the 
Same practical operaticn. Collections are followed by chain 
complexes, which involve "dynamic, consecutive joinings of 
individuai links into a single chain with meaning carried 
over from one link to the next" (p. 64). The sample is not 
of central significance, and there is no consistency in the 
type of connecticn formed, as the decisive attribute keeps 
Changing throughout the process. An element is included in 
the group on the basis of one characteristic, but is 
S8asiaaed in terms of all its other attributes as well. In 
a concept, on the other hard, one trait is abstracted and 
considered specifically. Complexes do not include 
hierarchical organization as all attributes are functionally 
equal. Vygotsky considers the chain complex the purest form 
of Phase Two thinking, as it is perceptually concrete and 
factual. A complex does not rise above its own elements; it 
merges with the ccncrete objects that compose it. This 
fusion of general and particular is distinctively 
characteristic of all complexes, but particularly of those 
of the chain type. Chain complexes are vaguely defined, so 


often remote similarity suffices to create a bond. 
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The fourth stage in complex thinking is reached when 
the child forms diffuse complexes. This type involves fluid 
indeterminate bonds, and is sc indefinite as to be virtually 
limitless. The child stays within the limit of concrete 
bonds, but as the material cn the Vygotsky task differs from 
typical environmental objects, bonds are tenuously based on 
dim, unstable attributes. An example of this type of 
thinking would be choice of trapezoids to go with triangles, 
as they look like triangles with the tops cut off. Vygotsky 
considers "the surprising transitions" and “startling 
associations and generalizaticns" (p. 66) of children to be 
the real-life parallels of such performance on the Blocks. 

The highest level of complex thinking is the pseudo- 
conceptual stage, so named because generalizations of this 
type phenotypically resemble mature concepts, but are based 
on concrete perceptually linked bonds. A pseudo-concept is 
formed when a child preduces a grouping that could "just as 
well have been assembled on the basis of an abstract 
concept" (p. 67). Vygotsky is of the opinion that pseudo- 
concepts predominate over all other complexes in the _ pre- 
school child's life because "ccmplexes corresponding to word 
meanings are not spontaneously developed by the child. fhe 
lines along which a complex develops are predetermined by 
the meaning a given word already has in the language of 
adults" (p. 67). Thus the stable, permanent, everyday 


meaning of a word is communicated to the child, who forms a 
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complex around it. Vygotsky considers complexes and 
concepts functionally equal, as pseudo-concepts provide a 
connecting link between the two in the form of "a comrlex 
already carrying the germinating seed of a concept" (p. 
69): Verbal communication is a powerful factor in 
conceptual develcpment, but only because the prevalence of 
pseudo-concepts permits understanding between individuals at 
different levels of conceptual sophistication. The child 
himself is typically unaware of the change from complex to 
conceptual thinking, as pseudo-concepts are not just a 
fleeting yphenomenon elicited by the Blocks test, but a 
genuine "genetic" development that may be readily observed 
in everyday life. Vygotsky concedes that the forms of 
concrete thinking so clearly differentiated by Blocks 
géerotnanse "often appear in reality in mixed states." 
Another trait that illustrates the difference between 
pseudo and true cencepts is the "participation" phenomenon 
which has been noted to occur in the thought patterns of 
children, schizophrenics and primitive peoples. 
Participation is the relationship of partial identity formed 
between two objects or events that appear to have no 
recognisable connection to the completely conceptual mind. 
The bonds formed are clearly unacceptable to adult logic, 
and involve concrete images rather than abstract concepts. 
Vygotsky believes the history of languages illustrates that 


complex thinking is the foundation of linguistic 
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development. 

Vygotsky views the ccmplex thinking of Phase Two as 
one root of concept formaticn, but feels the type of 
thinking found in Phase Three represents a _ second, 
independent root. In reality, Phase Three formations appear 
in rudimentary form long before the Phase of Complexes has 
run its course, but they are considered to be a higher level 
of development as a degree of abstraction is required. 
Complexes unify scattered impressions with bonds and 
relationships, and as such create a basis for the more 
advanced generalizations of Phase Three. Abstraction 
requires singling out elements and viewing them apart from 
the total concrete entity; thus, genuine concept formation 
requires separation and unification. Complex thinking 
cannot both synthesize and analyze, as it by nature involves 
an overabundance of connections. 

The first stage of the third phase of conceptual 
development occurs in Biccks performance when the child 
groups together maximally similar objects. The test 
contains no identical blocks; therefore, the members of each 
group are dissimilar in many respects. This implies that 
the child is paying more attention to some traits than 
others, such that this preferential treatment has breached 
hitherto global perception of the materials. Performance of 
this type represents the beginnings of positive and negative 


abstraction. 
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The next stage, designated "potential concepts," 
involves grouping on the basis of a single attribute. Again 
the product is indistinguishable from that obtained from 
true conceptual thinking, but Vygotsky considers it a 
precursory stage, as it involves only primitive isolating 
abstraction. Potential concepts may be formed in the 
perceptual sphere on the basis of Similar impressions or in 
terms of practical action bound thinking on the basis of 
Similar functional meanings. Vygotsky notes that "potential 
concepts already play a part in complex thinking but in so 
far as abstraction occurs, also in concept formation" (p. 
78). However, in the latter instance the trait is not easily 
lost amongst other traits once abstracted. At the complex 
level, the abstracted element is unstable and loses 
batdiary dominance to other traits. “Only the mastery of 
abstraction, combined with advanced complex thinking, 
enables the child tc progress to the formation of genuine 
concepts" (p. 78). The decisive role in this process is 
played by words, which direct "all the part processes of 
advanced ccncept formation" (pf. 78). 

The final stage cf concept formation is reached during 
adolescence, when primitive patterns gradually give way to 
true concepts. The adolescent does not immediately cease to 
use earlier thcught forms upon discovery of true concepts, 
indeed the fcrmer may not predominate many areas of 


thinking for some time. Vygotsky describes adolescence as a 
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period of crisis and transition rather than completion. 
Even the normai adult, capable of the highest level of 
conceptualization, cannot ccnsistently be relied upon to 
operate at this level at all times. The transitional 
Character of adclescent thought is evidenced by a striking 
discrepancy between ability tc use concepts and to define 
them. Vygotsky feels this discrepancy, which car alsc be 
noted in adult thought, “ccnfirms the assumption that 
concepts evolve in ways differing from deliberate conscious 
elaboration of experience in logical terms. Analysis of 
reality with the help of concepts precedes analysis of the 
concepts themselves" (p. ES. Vygotsky also describes 
other characteristics of adolescent thought that cannot be 
directly observed in the context of the Blocks performance 
itself. At a "fairly early stage of development," the 
adolescent learns to transfer a concept learned in regard to 
one set of circumstances to a new situation. Much more 
difficult, however, is defining the concept on the purely 
abstract plane, apart from the original circumstances and 
other concrete referents. In such a case the individual 
often resorts tc more primitive modes. 

Vygotsky's overall view of concept formation is of 
"novement of thought within the pyramid of concepts, 
constantly alternating between two directions, frem_ the 
particular to the general and from the general to the 


particular" (p. 80). He feels concepts are developed not 
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merely through "interplay of associations" but as a result 
of an "intellectual operation in which all elementary 
functions participate in a specific combination" guided by 
the use of words as a means of centering attention, as well 
as abstracting, synthesizing and symbolizing traits. A 
diagramatic representation of both of the theories involved 


in the present study follows. 
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The majority of the experimental studies inspired by 
Vygotsky's work have investigated the use of his Blocks test 
as an instrument of clinical diagnosis, in the hope that the 
test would prove a simple and sure method of differentiating 
between normal and abncrmal thcught patterns (Hanfmann and 
Kasanin, 1937, 1942; Kasanin and Hanfmann, 1938; Hanfmann, 
1940; Bolles and Goldstein, 1938; Bolles, Rosen and Landis, 
1938; Cameron, 1939; Aldrich, 1944; Des Lauriers and 
Halpern, 1947; Fisher and Seymour, 1950; Penny, 1951; 
Lovibond, 1954; Pickford and Pickford; .,1t943}). The 
relationship between Vygotsky performance and various 
personality traits has aiso been explored in this connection 
(Hanfmann, 1941; Rapaport, 1941, 1942, 1968; Fisher, 1950; 
Norman, Baker and Doehring, 1950; Miller, 1965). This 
subsequent research has largely supported Vygotsky's 
original contention that various patient groups perform ina 
Significantly different manner from a normal sample on the 
Blocks, but the instrument was not found to be sufficiently 
sensitive to diagnose accurately in the individual case. 
Although generally deemed unsuitable for individual clinical 
diagnosis, researchers and reviewers alike felt the test 
offered a unique and effective method of revealing the level 
of cognitive develcpment. Thus it seems the Vygotsky Blocks 
are ideally suited to genetic studies; however, very few 


have been attempted to date. 
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Thompson (1941) included the Blocks test in an 
investigation of children's ability to generalize concepts 
at various age levels. She concluded the Vygotsky Blocks 
"permitted excellent qualitative analysis" of the types of 
problem approaches used by children (p. 67). Characteristic 
performance patterns were nected for the different ages 
tested (six to twelve years). Younger children tried to 
solve the problem using a single hypothesis, and as 
expected, the number of approaches attempted increased as a 
function of age. The nature of the children's responses 
suggested that the difficulty of the task lay in the fact 
that solution requires simultaneous attention to two crucial 
perceptual aspects of the material. 

Des Lauriers and Halpern (1947) also used the Bliccks 
test cSS part of a larger battery, but in this case the 
subjects were schizophrenic rather than normal children. 
Performance on the Blocks was found to be grossly affected 
by emotional factors, as these children apparently viewed 
the task as an “unsolvable situation from which they must 
escape" (p. 65). On the whcele, disturbed subjects were 
unable to organize an effective approach to the task, even 
with examiner assistance. 

Meece and Rosenblum (1965) are the only investigators 
to date who have published a study dealing exclusively with 
developmental variables reflected by performance on the 


Vygotsky Blocks. Their subjects were 50 sixth grade girls 
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(between 11 1/2 and 12 1/2 years old) with a mean IQ of 99.3 
and a mean mental age of 11 years 9 months. Administration 
of the test was presumably similar to Vygotsky's original 
method, with the addition of timing variables, and a 
quantitative scoring system. Results yielded a significant 
correlation between mental age and level of sophistication 
of the subject's verbal statement of the principle involved 
in soluticn. Subjects who had difficulty stating the 
concept usually required more clues and took a longer time 
to reach soluticn. A significant correlation was not 
established between mental age and "maturity" of spontaneous 
groupings; however, most subjects at the higher levels chose 
form rather than the more primitive color variable asa 
basis for first groupings. On the whole the brighter 
subjects needed less time and fewer clues than their less 
intelligent ccmpanions; however, differences between the two 
groups were not significant. Analysis of Vygotsky task 
variables was carried out to determine which could best 
predict mental age. Verbal preficiency emerged as by far 
the most important factor. Norming procedures were also 
carried out, with the result that sixth grade girls were 
found to perform very much like adults on the Blocks test. 
Stones and Heslop (1968) devised an ingenicus 
experiment designed to test the generalizability of the 
concepts formed during the Elocks Test. They administered 


the Vygotsky Blocks to sixty primary school children (ten at 
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each grade level) and then asked the children to classify 
pictures and clay figures in terms of the four test 
groupings. The subjects were also asked to define the 
honsense syllable naming each group and to model a box out 
of clay to fit each category. Results of this research 
Support Vygotsky's findings, as all levels of performance 
described by Vygotsky were observed here as well. AS was 
expected, primitive responses decreased in frequency as a 
function of age, and true ccnceptual thinking was totally 
absent at six years and gradually reached 43 percent of the 
total responses by eleven years. Ability to function at the 
highest levels was also found to be related to intellectual 
abzirty = As Vygotsky predicted, ability to correctly 
regroup the blocks improves with age, thus regrouping cculd 
be readily accogplished by ccnceptual subjects but not by 
the "pre-complexive" or lowest level group. Phase One and 
Two level thinking was found to correlate negatively with 
extension test successes, usually at a highly significant 
level. Conversely, conceptual thinking correlated highly 
significantly with extension test scores. This study is of 
prime importance to Vygotsky's theses, as it clearly 
demonstrates that true, meaningful concepts which may be 
widely utilized are formed as a resuit of the Vygotsky task. 

As the follow up to the preceding experiment, Stones 
(1970) again administered the Vygctsky blocks to 60 children 


(20 aged 7 years, 20 aged 9 and 20 aged 11), but this time 
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half the sample used test blccks with no nonsense syllables 
on them. All S's were then given extension tests similar to 
those of the earlier study, requiring grouping of pictures 
and three dimensional objects. It was found that all S's 
had little difficulty regrouping the blocks after the test 
regardless of age or experimental condition. There was a 
slight tendency for older children to score higher on the 
object scrting task, but cn the whole subjects using 
lakelled blocks performed much better than the other groups. 
In picture sorting as well, the "labelled" experimental 
group scored much higher. Stones concludes from these 
findings that the “use of verbal labels facilitates the 
learning of ccncepts" (p. 7252) and that ability to resort 
the blocks following the Vygotsky Test reflects more 
immediate recall visual memory than true comprehension of 
the concept involved. This experiment supports Vygotsky's 
view that language plays a fundamental role in concept 
formation, a position also esroused by Piaget. 

Thus Vygotsky's developmental findings have largely 
been supported by subsequent child research, but work in the 
area has only barely begun. Further validation of his 
developmental stages is sorely needed, using samples of 
children of all age levels. 

None of the aforementioned studies report any 
significant differences between maie and female performance 


on the Vygotsky test. This is in keeping with other 
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research findings on adult sukjects. 


Piaget's discoveries have inspired a wealth of further 
research designed to provide information concerning the 
validity and generality of his observations of child thought 
processes, and of his proposed stages of conceptual 
development. ta gaue the majcrity of these studies have 
been of the Simple replication type; although most 
investigators have attempted to relate obtained results to 
Other variables in the hope cf discovering crucial elements 
involved in the realization of higher conceptual performance 
in various cognitive areas. Efforts have also been made to 
accelerate mental development with specialized training, 
primarily to discover if such a feat is indeed possible, and 
secondarily to ascertain what types of skills (if any) 
benefit intellectual growth. Cross cultural studies have 
been carried out as well fcr purposes of determining if 
Piaget's findings are truly representative of human 
development in general. Research has been undertaken into 
many aspects of Piaget's theory, including class inclusion, 
animism, causality, reversibility, perception and moral 
development; but by far the most investigation has been 
centered on his conservation tasks. Since these 
conservation tasks are to be used as the primary measures of 
developmental sophistication in the present study, this 


topic shall be the focus of ccncern here. 
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Conservation has received the bulk of research 
attention to date because it has the two-fold advantage of 
being a vital cornerstone of Fiaget's developmental theory 
and of being a readily investigated topic. Conservation is 
a very simple concept, so rudimentary in fact that prior to 
Piaget it was taken for granted that everyone was capable of 
using it. Thus psychologists (and the world in general) 
were amazed when Piaget announced that many young children 
did not understand the "principle of invariance". These 
youngsters thought that a given quantity of material changed 
in amount when its spatial configurations were altered; 
hence they did not "conserve" the amount. However, as 
children grew older they came to realize, for example, that 
a plasticine ball flattened into a pancake still involves 
the same amount of plasticine regardless of appearances; 
thus they were capable of ccnserving or operating in terms 
of the principle of invariance. Piaget discovered that this 
phenomenon applied to a variety of different materials and 
properties, to the mass, weight and volume of plasticine 
balls changed intc varicus shapes, to liquid substances 
poured into different shaped containers, to small beads 
treated likewise. Further, it applied to problems involving 
different configurations of the same number of objects, 
surface area covered or density of a material. Piaget's 
extensive experimentation led him to conclude that the 


ability to conserve represents a sufficiently major change 
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in the child's cognitive processes that performance in this 
area alone may be considered an excellent indicator of his 
level of overall intellectual development. In Piaget's own 
words, “conservation is a necessary condition for all 
rational thought" * (1953, "ps" (3). 

The relationship between conservation performance and 
developmental stage is described more fully in the Method 
section of Chapter IV. Piacet's most extensive discussions 
on the topic of ccnservaticon are to be found in Piaget 
(1947,1970), Piaget and Szeminska (1952), and Piaget and 
Inhelder (1962,1966) . 

Replications cf Piaget's conservation work (involving 
widely diverse subject populations) have been carried out by 


the following investigators, in the noted content areas: 


(1) Conservation of Continuovwvs Quantity 
Freyberg (1966); Pratoonraj and Johnson (1966) ; 
Farnham-Diggory and Berman (1968); Price-~ 
Williams, Gordon and Ramirez (1969); Halford 
(1969); Peisach and Wein (1970); Lloyd (1971) ; 
O'Bryan and Boersma (1971); Elkind and 
Schoenfeld (1972); Gelman and Weinberg (1972) ; 
Green and Laxon (1972); Gruen and Vore (1972) ; 
Hardemann (1972); Brainerd and Brainerd (1972) ; 


Little (1972). 
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(2) Conservation of Discontinuous Quantity 


(3) 


(4) 


Estes (1956); Dodwell (1960); Feigenbaum (1963) ; 
Freyberg (1966); Mermelstein and Shulman (1967); 
Halford (1968); Silverman and Schneider (1968); 
Hooper (1969); McManis (1969b); Peisach and Wein 
(37970).3 Papalia and Hooper (1971); Little 
(1972). 

Conservation of Mass 

Vinh-Bang (1959); Lovell and Ogilvie (1960); 
Uzigris (1964); Overholt (1965);  Goodnow and 
Bethon (1966); Pratoomraj and Johnson (1966) ; 
Keasey and Charles (1967); Hall and Kingsley 
(1968); Price-Williams, Gordon, and Ramirez 


(1969S); Simpson (1970); Batt-Haee (1971) 3; Towler 


and Wheatley (1971); Elkind and Schoenfeld 


(19 7 2p Papalia (1972); Tobin. (1972). 


Conservation of Weight 

Vinh-Bang (1959); Lovell and Ogilvie (1961a) ; 
Uzigris (1964); Furth (1964); Freyberg (1966) ; 
Goodnow and Bethon (1966); Griffiths, Shantz and 
Sigel (1967); Hall and Kingsley (1968); Batt- 
Haee (1969); McManis (1969); Simpson (1970) ; 
Price-Williams, Gordon, and Ramirez €1969) ; 
Towler and Wheatley (1971); Gruen and Vore 


(1972); Papalia, (1972). 


37 


goLeeute bos Liskh  ; (veer): aaLaeeo Lae 


bas, oe ciate s4aaery Jo4s08 bus wonbood . 


“5 Gael) \eagnen bas eodson senestbarangae | 


24a ery pniedidbas net 
;(BSUh)  aebismioe ae anos ie 4 8. 
iow Bas dosebeg’ ¥adeaer) aid a | 
aithta 7 (COTY 2e@b0l Bae /eRkauRe!. 


iS 


= 
an 


iC | nf a od 
aash 2o.notteviseaod 
;(04N1) sketeyo bas Stevo ", (C22?) basedatte 
firs BOOKGED > (2a2T) +fodsavo ; eer) | 
2(9aeT) soeatot ahi ‘tRanoorer. @aery » 


semipsh ona stooge vamakittereokad | 
19iKot weer), paren ¢ TEP), ‘aenyene i 7 - o ti ; 
bleineoine pre hataALsS 7 (tPOr) pal faoun = 

ate) ‘aot alstery ae ast 5 8 


sa 2 rm 


sh Oar) Sivaivo bag | Lisvor! ¢ (B2eP) age | 
1 (aR) Pasdyore. ¢ @aeD) out earn) akwiso 


* ' 


~#9m8 <68CN). tekpagh bon Léok s(0@R) temeke 
es ae (ah), aitnaaott, shies ae py 


exo bie feez0 lle voissods ee) ae 


(5) Conservation of Volume 


(6) 


(7) 


Ving-Bang (1959); Lovell and Ogilvie (1960); 
Lunzer (1960); Uzigris (1964); Goodnow and 
Bethon (1966); Archenbach (1969); Batt-Haee 
(1969) ; Simpsen (1970); Phillips (1971) ; 
Brainerd (1971); Tcewler and Wheatley (1971); 


Bright (1972); Papalia (1972); Little (1972). 


Conservation of Number 

Estes (1956); Dowell (1960); Freyberg (1966) ; 
Griffiths, Shantz and Sigel (1967); Bever, 
Mehler and Epstein (1968); Peters and Rubin 
(1969); Rothenberg (1969):; Rothenberg and 


Courtney (1969): Halasa (1967); Baker and 


~Sullivan (1970); Green and Laxon (1970); Calhoun 


(1971); Cathcart (1971) 3; Lloyd (1971); Papalia 
and Hooper (1971); Elkind and Schoenfeld (1972) ; 
Gruen and Vore (1972); Hardeman (1972); Papalia 


(1972) . 


Conservation of Length 

Lovell, Healey and Rowland (1962); Delacey 
(1967) ; Murray (1967, °1968a,'b); Griffiths, 
Shantz and Sigel (1967) ; Pratoomraj and Johnson 
(1966); Hall and Kingsley (1968); Archenbach 


(1969); McManis (1969a); Larsen and Flavell 
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(1970); King (1971); O*Eryan and Boersma (1971); 
Elkind and Schcenfeld (1972). 

(8) Conservation of Distance 
Lovell, Healey and Rcwand (1962); Shantz and 


Smock (1966); Pratoomraj and Johnson (1966). 


(9) Conservation of Area 
Murray (1968a); Archenbach (1969); O'Bryan and 


Boersma (1971). 


(10) Conservation of Density 


Brainerd (1971). 


(11) Conservation Studies Using a Variety of Tasks 
Elkind (1961asgniben Coe 4) 3 ~Goldschnid..(1967, 
1968); Goldschmid and Eentler (1968); Papalia 
and Hooper (1971); Harasym, Boersma and Maguire 
(1971); Tisher (1971); Wasik and Wasik (1971); 
Elkind and Schoenfeld (1972); Fleck (1972) ; 


Gaudia (1972); Mcynhan and Glick (1972). 


On the whole, these studies provide solid support for 
Piaget's model cf age dependent cognitive development and 
his related thecretical constructs; however points of 
dissention have naturally arisen, which will be included in 
the following discussicn. The aforementioned papers which 


are not referred to below may be assumed to be in support of 
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Piaget's position. 

Piaget's findings reveal some variation in the average 
ages of attainment of conservation in different content 
areas - conservation of matter is achieved at approximately 
6 1/2 to 7 years; conservation of length - 7 to 8 years; 
conservation of continuous guantity (solids and liquids) - 7 
to 8 years and conservation of volume - 11 to 12 years. fhe 
vast majority of later investigators agree with Piaget's 
postulated ages of conservation attainment for varicus 
tasks, but there has been some contradictory evidence, 
particularly regarding conservation of number. 

Estes (1956) was the first to report the occurrence of 
successful number conservation in children much younger than 
Piaget's proposed minimum age ( 4 years as opposed to 6 1/2 
to 7); but replication of Estes' work with a larger sample 
soundly refuted such claims (Lodwell, 1960). Braine (1964) ; 
Braine and Shanks (1965); and Bruner (1965) also reported 
successful conservation of number by preschool ildren. 
However these investigators used different criteria as 
evidence of success, so it is a moot point whether their 
findings may be legitimately compared with those of Piaget. 
Braine and Bruner use a modification of Piaget's assessment 
techniques, as well as defining conservation in slightly 
different terms, and on this basis estimate that 
conservation begins about five years of age rather than 


seven. This position is supported by Green and Laxon (1970) 
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and King (1971). Braine justifies these modifications on 
the basis that a five year old has the cognitive skills 
necessary to handle ccnservwation problems, but cannot 
demonstrate this because he cannot understand the precise 
meaning of the questions posed until he is seven. Piaget, 
on the other hand feels the child cannot be considered a 
conserver until he is able to put the knowledge to use under 
the ordinary circumstance of verbal communication. Thus it 
would appear that their actual findings agree, only their 
interpretations differ. 

In 1967, Mehler and Bever reported that they had 
discovered successful conservation of number in children 
below four years cf age, and felt their findings refuted 
Piaget's position on his cwn grounds. Is resulted in an 
immediate flurry cf ccntroversy, and immediate additional 
studies. Beilin (1968) replicated their study, and 
concluded that conservation responses in three and four year 
old children occur at chance level only. Not one of his 
subjects was correct on all three equality tasks, and only 7 
per cent were successful on the conservation of inequality 
tasks, which are usually considered simpler than the 
traditional Piagetian equality queries. Beilin concluded 
that young children have very little conservation ability, 
but they do demcnstrate scme of the necessary conceptual 
capacities. However, without the vital inference generating 


mechanisms of older children, their understanding is 
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severely limited. Mehler and Bever reported that 
conservation performance declined somewhat following success 
at the 3-4 year level. No evidence for this pattern was 
found by Beilin. 

Bever, Mehler and Epstein (1968) felt that Beilin's 
study cannot be ccnsidered a true replication of their work, 
Owing to methodological variations. They proceeded to 
bolster their peosition by stating that the basic cognitive 
structures necessary for ccnservation are available even to 
the two year oid, but unfortunately the child is unable to 
use them efficiently at this age! Belin's reaction to this 
(1968) was to point out that two year olds are responding in 
terms of perceptual arrangements, not cognitive structures; 
and Piaget himself had the last word when he suggested that 
the Ssnadnee of Bever, Mehler were most interesting, but 
“they have nothing whatever tc do with conservation" (1968, 
paw “276} « 

Rothenberg (1969) found only 6 per cent of 210 
preschool children were able to conserve number, and ocver 
half of the sample never achieved even one correct response. 
Rothenberg and Ccurtney (1969) went on to investigate 
conservation of number in twe to four year olds, and found 
conservation was “very infrequently" attained; however 
associated skills were noted. Even when less’ stringent 
criteria were used, conservation was not found to any 


appreciable extent. Rcthenberg and Courtney accuse Mehler 
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and Bever of inadequate methodology, errors in initial 
assumptions, and kiased guesticns. They feel that their 
results strongly support Piaget's claim that conservation of 
number is not a reality until about 6 or 7 years of age, and 
note that the findings of Elkind (1961), Gruen (1965), Hood 
(1962), and Wohlwill and Lowe (1962) concurr, as do 
Papalia's (1972). Only one study provides even mild support 
for Mehler and Bever's positicn. Calhoun (1971) feels his 
results are "generally" comparable to theirs, but notes that 
the youngest subjects could not follow instructions 
properly. No verkal responses were required here, thus’ the 
methodology employed differs considerably from Piaget's. 
Elkind's (1961) results agree with Piaget's findings 
as regards conservation cf mass and weight, but only 27% of 
the 11 and 12 year olds, 47% cf the high school students and 
58% of the college subjects tested showed evidence of an 
abstract concept cf volume. Uzigris (1964), Simpson (1970), 
and Papalia (1972) also found conservation of volume occcurs 
largely after 12 years of age. This suggests that perhaps 
Piaget's postulated age of attainment of conservation of 
volume at 11-12 years is rather premature. Thus Towler and 
Wheatley (1971) tested college subjects on questions of 
interior and occupied volume, and proposed that difficulties 
in this area are due to an inaccurate concept of atomisn, 
since erroneous responses most often referred to molecules, 


density and such. Hall and Kingsley (1968) found that 26% 
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of psycholcgy upperclassmen and 29% of psychology graduate 
students could not conserve volume. Bright (1972) 
administered volume problems tc various groups of education 
Students in college and fcund percentages of conservers 
varied from 49 to 85 on initial testing. On the other hand, 
Piaget's position on volume has been supported by the 
findings cf Lunzer (1960), Lovell (1961), Lovell and Ogilvie 
(1961) and Batt-Hall (1971). 

Delacy (1967) is the lone dissenter regarding 
conservation of length, which he feels is achieved later 
than Piaget suggests. However, in this case Piaget uses the 
less stringent criteria, as he bases his estimaticns on 
first appearance cf ccnservaticn, rather than Delacy's “age 
of reliable measurement". Thus, Piaget's findings as 
ne conservation attainment are well supported by later 
research and appear to withstand all criticism well, with 
the possible exception of the universality of the concept of 
volume. However, more research is needed into this guestion 
before final conclusions can be drawn. 

Piaget acccunts for the fact that different 
conservations are attained at different age levels with the 
concept of horizontal decalage, which he describes as 
"variation in atkility to solve different types of problems 
apparently mediated by the same cognitive structures," 
(1963). Wohlwill (1966a) notes that this is an essential ad 


hoc notion, which has never been adequately incorporated 


ae 


BetgtoqIozdt y Loteupels aead) 79 -¥eut ead datdw \mostea. ‘pod 


steubesy yeofodayeg’ to kes bas! aed 


(VOT) Atpid Pa LOY vrais 6 
aoisqgnvbe’ 6 SQuore apoirsy at aap f | 2 infins 
Qieavrsenos Sep AFTSeI1 Sq bo a ax eeativs et ; ies : 
,tosd zaatvo ‘ede HO  wemttaed tnbtidt ap 28 09 ee wie 
aay ya bo ttoupie nose essai am Low ‘ao. \ tort 20g’ a 
aiviigo fra Disved ~ (heey) trevak! ,aaery ‘reemel 0°) 
2 (rRery tean~oana ona 
CHShuaoS) weraeeath Saod elt a! (Me TP) | ais 
to4h1 .beveidos’ 2t  elsst ad dside ,ttpneat To selvevi 
ed? aga f4pHi2d sasd Beas nt 28 ve"ow adespp oe tepe 
1D rip LIAmL Fag eid @easd ed) af, nites eee. peat, 
abut! Zivesiow aw5it zodt ss WIDETEN TOZAOO Ip re 
se apuhogs? e'iopers®  eudte ienenvense afi 
wstedi) .yt Netroduga Lfow 336 haenente dotseesoason 
joie ,itew setotzers tie éqereninew OF Skene Sas 
to dysoaoy eds io YaLisarevian sAd Fo; ee ee 
falstasiy ehds Ose babeen, ek. Mozessst you, _tevewoH 
| guna ed neo: awa faulbaas Loeart 
taszetiih © shite fon. ont | 462) avaunde sare 
eA? 62449 @lovel o96 titeIStTEs its bontatde ams aaotsayreenoo 
ws sidiaeded od uoedw opRL soy ipgnoxizod Yq Wer 
ames Joy | 20 eegy? tassel PEs. avon od yrbliis ne” sonnel 
Megpastovrte svisimpor au be Sas i ae aikiaciorahde teraeaegge / 
Be isitseses i5 et eidtw seeds Soton fesaery: Lorene a eepery 


feo - 
es 


45 


into Piaget's theory, nevertheless only a Very few 
investigators have suggested that these variations do not 
exist. Archenbach (1969) fcund no evidence of horizontal 
decalage for both retarded and normal subjects, as all 
subjects performed about equally well on all types of 
conservation whether verbal scores or simple number 
conservation responses were considered. Braine and Shanks 
(1965) found similar results with a sample of normal ability 
levels. Gruen and Vore (1872) found more decalage in the 
responses of retardates than in normal controls. In 
contrast, even sane investigators who have disagreed with 
Piaget on other points support his position on decalage. 
Simpson (1970) found his norms re attainment of volume 
concurred more with those of Elkind and Uzigris than with 
those of Piaget; but he supports Piaget's position on 
decalage and invariant Space (essentially order of 
difficulty of the tasks). King (1971) goes along with 
Braine and Bruner that verbal criteria are not the only, or 
even the best, indications cf conservation; however he too 
agrees with Piaget concerning decalage. 

Piaget's conservation experiments dealt mainly with 
normal children, thus he discusses the topic largely in 
terms of chronological age. His co-worker Barbel Inhelder 
was the first to relate conservation to mental age, as she 
investigated the performance of retarded children on 


conservation tasks. These studies showed that conservation 
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was more closely related to mental than chronological 
factors, as the retarded subjects were found to pass through 
exactly the same stages of ccgnitive development as others, 
but at a slower rate. The work of Carpenter (1955), 
Woodward (1959, 1961), Elkind (1961), Feigenbaum (1969), 
and Goodnow and Bethon (196€) supports this conclusion. 
Only Dodwell (1961) fcund no differences in performance 
among different I.Q. levels on conservation of quantity and 
amount. Little (1972) initially found chronological age 
related more closely to Piagetian performance than mental 
age in four and five year old subjects, but further research 
revealed mental age is of greater significance at six to 
seven years. 

Feigenbaum (1963) and Hood (1962) suggested I.Q. 
gugne be more vital than mental age, if the performance of 
younger, brighter children exceeded that cf older duller 
ones. The findings of Gruen and Vore (1972) support this 
idea, but those of Gcodnow and Bethon (1966), and Keasey and 
Charles (1967) argue for equal performance for equal mental 
age. Goodnow and Bethon also found that Piaget's tasks 
differentiate between children of limited, average and 
superior intellectual ability, and that even a single task 
can accurately differentiate dull from average subjects. 
These discoveries concur with the extensive work of 
Laurendeau and Pinard (1962), who have been working for some 


years on a new form of intelligence test based on Piagetian 
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principles. 

The relationship between conservation performance and 
mental age is in keeping with Piaget's belief that 
educational experience is not a crucial factor in cognitive 
development. Even the more difficult tasks which would 
intuitively seem to be based on school learning, (such as 
those of weight, volume and surface area), were found by 
Sigel and Mermelstein (1965) and Goodnow and Bethon (1966) 
and Papalia (1972) to be quite insensitive to educational 
variations. These researchers did caution that extremely 
poor schooling pian e well lower cognitive development, 
particularly as regards combinatorial type tasks requiring a 
great deal of mental work and little concrete manipulation. 
However, they conclude that in the normal course of events, 
children acquire the skills needed for conservation without 
benefit of schooling. 

Additional evidence for Piaget's position on the role 
of educational variables is provided by the many cross- 
cultural investigations that have been carried cut. 
Conservation studies using children from the African kush 
(Price-Williams, 1962), Hong-Kong (Goodnow and Bethon, 
1966), Yoruba (Lioyd, 1971) and Mexico (Price-Williams, 
Gordon and Ramirez, 1969) to name but a few, all support 
Piaget's findings. Peluffo (1967) in his review of cross- 
cultural work, concludes that attainment of concrete 


operations is a universal phencmenon. Price-Williams et al 
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found that children of Mexican potters attained conservation 
in the same manner as others, with the exception of 
conservation of substance, on which they performed much 
better. They conclude that perhaps manipulative skill is an 
important variable here, especially when the skill yields a 
recognizable end product. Cultural factors and general life 
experiences do seem to play a larger role in cognitive 
development than formal education. As Wasik and Wasik 
(1971) and Gaudia (1972) found, disadvantaged children take 
one to two years longer to acquire the various 
conservaticons, and tLlcyd (1971) found social class to be a 
Significant variable in both American and Yoruba children, 
particularly as regards number conservation. Mermelstein 
and Shulman (1967) compared the performance of educated and 
éneabeaeca Negre children, and found no significant 
difference in quantity conservaticn on both verbal and non- 
verbal criteria. Hyde (1959), Peel (1959), Wohlwill (1960a), 
Lovell and Ogilvie (1961b), Hood (1962), Duckworth 
(1964), and Smedslund (1964a), all concluded that a wide 
range of experiences in play etc. yield conservation, as 
opposed to any specific training or skill, which supports 
the hypothesis that overall culture would affect 
conservation but schocling per se would not. 

Research has rendered conservation virtually an 
undisputed universal fact, but it remains as yet a little 


understood phenomenon in the eyes of many theorists. Thus, 
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there has been a good deal of speculation as to the factors 
involved in conservation acquisition. Piaget maintains that 
a non-conserver is able to reason adequately about a given 
Static stimuli, but cannot comprehend transformations in 
material; therefore a pre-ofperational child is not capable 
of “reversibility" of thought. Since reversibility is 
lacking, the child does nct realize that change in one 
dimension may be compensated ky an equal and opposite change 
in another aspect; hence the child cannot deal with 
Simultaneous cheiices Piaget feels reversibility is caused 
by decentration, which cccurs when the child is able to draw 
his attention away from one overwhelming perceptual aspect 
to other less ocbvious, but more relevant cues. Piaget 
considers that the transition from nhnon-conservation occurs 
in three Stages (1947, 1959). Initially the child bases his 
reasoning on changes in a single dimensicn of the stimulus. 
Later he becomes cognizant cf more than one relevant aspect, 
and finally, he is able to systematically scan complementary 
dimensions and thus operate via the principles of 
compensation, reversibility and identity. Other possible 
interpretation of conservation have been proposed. Bruner 
(1964, 1966) suggests that three representational systems 
are invoived; Wchlwill (196€2) believes tolerance for 
irrelevant information is crucial; and Staats and Staats 
(1964) Watson (1968), and Berlyne (1965), have used various 


S-R models to explain conservation. Little research attends 
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these theories as yet. Piaget's hypotheses, however, have 
been well supported by later investigation. 

Smedslund (1963b) felt perceptual cues play a 
negligible role in ccnservation, but later researchers 
disagree. Both Frank (1966) and Murray (1967) found 
perceptual variables to be of vital significance at younger 
age levels, with graduai decrease in importance as age 
advanced. O'Bryan and Boersma (1971) measured the eye 
movements of conservers and non-conservers. They found 
Clear evidence of perceptual decentration, as the patterns 
of the two groups differed significantly. 

Piaget suggests ability to compensate (for a change in 
one dimension by attending to a complementary change ina 
corresponding aspect) precedes full conservation, but Acker 
(1968) found a much higher percentage of conservers who 
failed to compensate than the five per cent reported by 
Inhelder and Piaget. Lee (1971) also considers compensation 
to be more difficult than ccnservation; however Larson and 
Flavell (1970) describe their findings on the question as 
"equivocal". Gelman and Weinberg (1972) caution that the 
relationship between conservation and compensation varies 
depending on the experimental method employed. On a single 
task conservation always appeared to be easier, but cver 
several problems all conservers demonstrated ample evidence 
of compensation. These investigators suggest that the 


ability to verbalize compensation develops later than that 
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for conservation, however Cohen (1967), Piaget (1952), 
Piaget and Fraisse (1952), Halford (1969) and King (1971) 
found that non-conservers could successfully predict the 
effect of material transformations before the change is 
actually made, which seems indicative of compensatory skill. 
Further, Farnham-Diggory and Ferman (1968) hypothesize that 
children do not base judgements on aspects that they cannot 
code verbally. Thus from this point of view, those who can 
reason in terms cf compensation should be able to verbalize 
it. Green and Laxon (1970) de not consider compensation a 
necessary prerequisite to conservation as they feel it is 
rarely mentioned in children's spontaneous explanations of 
such problems. Cathcart however, found compensation 
solutions were second in popularity and were mentioned more 
frequently than reversibility (1971). This study revealed 
that identity arguements are the most popular and tend tc be 
used mostly by partial conservers, whereas full conservers 
relied more on reversibility. Thus, these results support 
Piaget's hypothesis that compensation developmentally 
precedes reversibility and fully logical thought. King 
(1971) found compensation (as evidenced by the prediction 
tasks) to be a necessary but not sufficient condition for 
conservation, which is alsc in keeping with Piaget's 
position. 

Harasym, Boersma and Maguire (1971) discovered that 


conservation and ability to distinguish both qualitative and 


te 


e(S2Ot)., seget? Sabie nedom:” 


ait goiberg yYiietgagaove auld say 
ek awdnso au¢ . sa0%ed gabe a tes 
tae yroteeneqaod We S¥I snob At aaage “toed wo Det : 
teti., osbasdtoqgye (BO2T) adsieaoee 5Ha5 Wsopatdvandaans sede 
ipnn ed, yoat: Feat erosges. . 19 eto swepbelt aand tou Gh | 
reo coda &aodt \yestv 20 seabed 2 cas ahd aud ert aoa 
2etiedasv of elds sd. bivowte ighsanneunoss oe Part. as. | 
6 £Abtedaaiwo> ssibatos soa ((OFeM) soxel bas, 
ei th £gat ved? =o nO f2bVseehoo , oF atéichwps 264q. 
to shoiteanlyxs 2ndonndnaus 2 'HoroLens. «s beyoit am > 
1osteRue gga Hnyali. \2svowod ta 50769 she Lage 
ion, Basgkided stew bis yr tasleqeg at ‘paod ae azem 
resus? wits abat ah nee) tale a near. ne 
‘ ad ad boot bas sekugog Pac sas o2's adacpeguyrs perv 
atenzeanny, Lbe2 isotodm, v20eV Z92NOD: fsisisg yd gle - 
J yOg ane bi aa halal aed? Rut VIL tdtpasves 1 aOn 
ete duniicbaset _noktse meg ioo teas -abgodt aged 2a; 
emir JSdowotts feakpol yl Lud, es os) yet idcetaret) Bob 
soitathesg. 24% jd feoaebive 2s) sohssaaaqmoo fay’, aren 
402 mos tL HOD tuskoittee son tnd Yabeaioes 6 a  OF.. (acest 


attapet?, ddiw vatdesd at, selg sk .dokdw <tokSeum—eamoD 
= : : f ve sf 1 
el _ stobtiaeg 


tad? Sexzsvoveib (fVOh) eaippem- bas slazpog sRIORIEH yy "Vl 
bas ovitetilsup ated datuyaiset®. ot ythhide bas woktevegmneD 


7 aS 


52 


quantitative differentiations develop Simultaneously. 
Halford (1968, 1969) learned that non-conservers can judge 
quality on the basis cf lcegical criteria, thus he concludes 
that a rudimentary classification system is constructed by 
the child prior to operational thought. Further research 
revealed that this system gradually gains sophistication, 
culminating in a true conceptual stage at about seven years 
of age. This supports Piaget's ideas that conservation is 
gradually acquired, reaches fruition at seven years, and 
that it is based cn logical ccnstructions on the part of the 
child. esacnes. Halford believes these findings go somewhat 
beyond Piaget as they raise the possibility that logical 
constructs may criginate in the pre-operational child. In 
view of the fact that Piaget has always believed strongly 
that ean stage builds on the rudiments of the preceding 
one, the two positions would seem to be only slightly 
discrepant. 

Elkind (1961) first raised the possibility that 
children should be able to conserve the identity of a single 
object under transformaticn before they do so in the 
traditional Piagetian conservation problem, which involves 
comparison of two objects and a subsequent change in cnly 
one of then. The former type was then labelled 
"Conservation of identity", the latter “conservation of 
equivalence". Research be Murray (1968b), Hooper (1969), 


McManis (1969b), and Bright (1972) supported the idea that 


Se 3 ible 


sqtaninant losis  Qolewent 


apidt a sxevreaiieo~aom tet: von (eden Pei 
awhulonoo $4 egdt” petretizo Ladtgodiae aise odd ao) 
qed bodows tame, eu metey 2 nos sotatepkbo, ied nomrons 


dyesaes sebtewt sindepods Ledoleeae oe Aokay | 
»foltens Ta idgoe 6p ¥LLieepetD ested any: eal 
Susey eves ticds IS page’ Ler +jacede. ‘aide B at oa 
1ftEvieamoo sede aeabd atropedd Atrogyvie abit 
bee ,2a8e% navet te “Wobtiar2 2 ado sbotlUpoe. ¥. 
jd: Yo Paeq sd no ekeRes SHE AO Pee Ps ie boast ae 
Hedupaa OY aptreask saed? astearet onod tel feeb OR! 
fsa Lpok: seus teeny ee aS 267 yods "iB ae i ; oe 
at Pits fsaot jszeqesead ait ae i i aa yet @ ee ‘a 
(ipaorte- foveal ied, ayavis’ sed topsaea sents Pied pee ie 
pakigse2q (ade fo sthew2to.) ett no eibtvd See 
Nit¢otte ying of oF “heed Morey amos FiPog rr ; 
a: 

dart Vecbidhentg edd! beatat ‘tamed res ont 
olpaley 6: fe yt ivusbs edt evasenoa oF alds ad. ‘bine 4 
ade ne) oe lob yault s10tad a3 itemroteasit adie 
aevlovad: S(ASEdW vite fdday HobIevasenos” ebempllae simavanie 
¢ino int Spasdo sroupsadua 5 Bas @tasefac ons to tne i 
Ssifais£ «adit sew says semyea., otf  aede to eno 
260 aotievisagoo" aestet off A"Yotsuebk 20 ee 
V(QBER) AseyOoR \(MBGRR) “YsrTM ed doravaeR NeoRbuaw tps i, 


#edt cebt edt a (SVOr) P4GEaH bas fA2QBRED cabal a 


/ 
ts - i 


53 


conservaticn of identity preceded that of equivalence in a 
given content area. However, the work of Northman and Gruen 
(1970), Moynahan and Glick (1972) and Piaget himself, 
contradicts the idea. Further investigation by Elkind and 
Schaenfeld (1972) confirms their earlier position, 
particularly in the case of younger children. Thus Eikind 
Suggests that different mental processes may be involved in 
conservation at different age levels. McManis believes that 
identity concepts not cnly precede equivalence, but are a 
necessary condition for full conservation. However, he 
found that not all children show evidence of identity 
conservation. Fapalia and Hooper (1971) found that 
conservation of identity preceded that of equivalence in the 
case of quantity, but not of number. These rather 
contradictory findings suggest further experimentation is 
needed to clarify the occurrence and significance of 
identity conservation. 

Piaget's “clinical method" of experimentation has 
often been criticized by other researchers who have found 
that variations in testing materials, questions posed and 
such influence obtained results (Lovell, Healey and 
Rowland, 1962; Uzigris, 1964; Goldschmid , 1967; Baker and 
Sullivan, 1970; and Gelman and Weinberg, 1972). Piaget's 
rather free form approach tc research is defended by 
Mermelstein and Shulman (1967) and several other cross- 


cultural investigators who point out that Piaget's stages 
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are repeatedly confirmed under many varying circumstances. 
Thus, they reason, specific assessment techniques play cnly 
a minor role. Peter and Rubin (1969) investigated the 
question carefully and concluded that variations make a 
difference to some subjects, but not to others. Over a 
whole sample of subjects they found very little difference 
in scores resulted. 

The vast majority of Piagetian studies to date do not 
report differences in performance by males and females, 
however Goldschmid (1967) found boys attained slightly 
higher scores. Papalia (1972) notes that males do somewhat 
better than females among children and young adults, but 
females gain superiority among the more elderly. 

In conclusion, replications of Piaget's conservation 
work largely suppert his findings and the majority of his 
interpretations, but raise many interesting theoretical 
queries, particularly concerning the variables underlying 
conservation attainment. Piaget's concepts of identity, 
reversibility and such seem well supported, but it will be 
interesting tc ccmpare his model with others when more 
investigation has been carried out on alternative 
hypotheses. 

The Lone Experiment Involving Both Piaget's and Vygotsky's 


Theories 


Only one study to date has attempted to compare the 


work of Vygotsky and Piaget, albeit on a rather indirect 
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basis. This study was carried out in 1972 by Denney, and 
involved a comparison of “free classification procedures" 
Similar to those used by Vygotsky and Inhelder and Piaget. 
The tasks devised were administered to eight male and female 
children aged 2, 4, 6, 8, 12, and 16 years, selected on a 
random basis. The stimuli developed for purposes of this 
experiment were a set of 38 wooden blocks which varied in 
color and shape. In the "free grouping procedure" (based on 
Piaget's classification tasks) the subjects were told to 
group the blocks in any way they wanted. In the "verbal 
labelling procedure" (based on Vygotsky's work) the subjects 
were shown one block identified by a nonsense syllable and 
asked to find all other blocks that might be the same type. 
Obviously the verbal labelling procedure is considerably 
more seteaie than the free classification tasks. Thus, it 
is hardly surprising that Benney found different types of 
responses offered for each. Indeed, neither theorist has 
ever claimed any similarity between their classification 
tasks or the results found from them as Denney acknowledges. 
Vygotsky's Blocks are much more than a straight-forward 
classification task, as they involve step by step solution 
to a highly specialized problem requiring logical deduction 
and simultaneous attention to several perceptual variables. 
Piaget, on the other hand, has investigated only the 
development of simple spontaneous classificatory ability. 


While he has noted the general patterns of increasing 
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sophistication in this area, Piaget has never considered 
classification performance alcne to be reliably indicative 
of overall cognitive level, in the manner of Vygotsky's 
blocks. 

Denney expresses surprise that "neither Vygotsky's nor 
Inhelder and Piaget's results were "replicated" and that 
"developmental stages such as those reported by Vygotsky and 
Inhelder and Piaget were not cktained" (p. Zot) . Rather 
than a surprising finding, these results would he better 
considered a foregone conclusion, in view of considerable 
deviation in experimental methods from those used in the 
Original studies. Denney's stimuli appear similar to those 
of Vygotsky (although the comparability can only be roughly 
guessed) but quite different frcem Piaget's materials. The 
questions posed to the subjects are close to those of 
Piaget, but are vastly at variance with Vygotsky's thorcugh 
procedure. Thus, the real question involved in this 
research is the relaticnship ketween the devised procedures 
and the original tasks of Vygotsky and Piaget. Until this 
point is fully explored the implications of Denney's results 
on the developmental theories of Vygotsky and Piaget cannot 
be meaningfully assessed. Denney's study makes the error of 
comparing a relatively minor aspect of Piaget's theory with 
the major basis of Vygotsky's entire model of cognitive 
development. The present investigation was designed to 


compare the two theories on a more equal basis. 
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Chapter III 
Hy potheses 


The primary purpose of the present study is to compare 
the performance of a representative sample of children aged 
4 - 14 years on ccgnitive problems devised by L. S. 
Vygotsky and J. Piaget. In addition, results regarding 
each specific conceptual task will be compared with those of 
other investigators. 

Thus, the following hypotheses will be considered: 

H,: Knowledge of level of performance on Piagetian tasks 
permits accurate estimation of corresponding Vygotsky 
developmental stage. 

Hp 3 NeeEeE of children sccring at higher task levels and 
thus at higher developmental stages increases as a function 
of higher mental age. 

Hj3: Children of a given age level perform significantly 
differently from those of other age levels on the cognitive 
tasks in the present battery. 

Hy: Success levels of males and females do nct differ 
Significantly for any task. 


H Conservation of substance, continuous quantity, 


5? 
discontinucus quantity, weight, area, volume and density 
Should be attained in the aforementioned order as 


chronological age increases. 
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H,: Several attributes of Vygotsky Blocks performance are 
functions cf mental age. 

A. Greater ability to verbalize the principle involved in 
the correct solution of the Vygotsky Blocks is evidenced by 
increasing mental age. 

B. As mental age increases, more mature types of concepts 
are used in grouping the Blocks. 

Cc. As mental age increases fewer examiner clues are needed 
to reach the correct solution to the Blocks. 

E. As mental age increases the initial grouping of the 
Blocks is more quickly formed. 

PF. As mental age increases, less time is needed to regroup 
the Blocks following discussicn of the principle involved. 
G. As mental age increases, fewer errors will occur in the 
final regrouping. 

H. As mental age increases, a greater number of hypotheses 


are involved in grouping the Blocks. 
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Chapter IV 
Experimental Design 


Brief Overview 

Each subject was individually administered the 
Vygotsky Blocks and several Piagetian problems in a small 
private room which was relatively free from distractions. 
Responses were recorded by both an audio tape machine and 
examiner notation. The taped material was later typed out 
to provide a permanent record of each exact answer. All 
subject testing, scoring, and initial classification was 
done by the experimenter, but in addition the Vygotsky 
material was classified into developmental stages by two 
independent raters. Computer programs for tabulating 
frequencies and group means, correlations, analysis of 
variance, t tests, and step-wise analysis were utilized to 


analyze obtained data. 


The_Population 
The population investigated by this study was assumed 
to be nermai -western Canadian children between four and 


Sixteen years of age. 


The Sample 


Four male and four female children at each successive 
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chronological age between fcur and sixteen years inclusive 
were selected for study, yielding a total sample of 104 
subjects. In order to best select those children who were 
most truly representative of their age level in typical 
development, only those who fell within the average range of 
intellectual ability on either the Stanford-Binet or the 
Wechsler Intelligence Scale fcr Children were considered as 
possible subjects. On the Wechsler test both verbal and 
performance I. Q.'s in the average range were required, and 
children whose scores on these sections were more than 15 
points discrepant were eliminated from the sample. In 
addition, the chosen subjects were all in the appropriate 
school grade for their chronological age. None had either 
failed or been accelerated through any grades. Children 
whose records were suggestive of possible organic brain 
damage or emoticnal difficulties were not included in the 
sample. The experimenter also excluded any child who 
displayed atypical behavior in the testing situation. 

The criteria for sample selection were determined on 
the basis of both face validity and prior research findings. 
Performance on both Piaget's and Vygotsky's tasks has _ been 
found to be readily influenced by emotional and personality 
factors (Hanfmann and Kasanin, 1937, 1942; Rappaport, 1941, 
19:42; Des Lauriers and Halpern, 1947; Fosberg, 1947; 
Semenoff and Laird, 1952; Goldschmid, 1967, 1968; Rappapcrt, 


Gill, and Schafer, 1968), and neurological impairment is of 
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consequence on the Vygotsky Blocks (Hanfmann and Kasanin, 
1937, 1942; Rappaport, 1941, 1942; Rappaport, Gill and 
Schafer, 1968). Rather Suprisingly, the effects of 
organicity on Piagetian tasks does not seem to have been 
explored. Educational experience has some effect on 
Vygotsky scores (Hanfmann and Kasanin, 1937, 1942; Rapaport, 
1941, 1942; Aldrich, 1944; Norman, Baker and Doehring, 1950; 
and Rappaport, Gill and Schafer, 1968) but as was noted in 
the literature review, schocling is not a crucial concern 
with regards to Piaget's theory. Intelligence is a highly 
Significant variable for both theories (Hanfmann and 
Kasanin, 1937; Ragapozt 1941; Aldrich, 1944; Elkind, 1961; 
Rappaport, Gill and Schafer, 1968; Goldschmid, 1967; Inheld- 
er, 1968), thus the decision to use a thorough individual 
Pater azgenes test rather than a more convenient, but less 
reliable, group measure. 

Wherever possible the attempt was made to obtain 
subjects who had already been given an individual 
intelligence test. Unfortunately most children in this 
category seen by established clinics proved unsuitable for 
present purposes, because the original reason for the 
testing was often suspected academic or emotional problems. 
Thus, the majority of the experimental subjects was drawn 
from a peol of children individually tested by university 
students ina graduate practicum course of intellectual 


assessment. These youngsters were essentially normal 


= 


ta 


,@tesess Pte woe eH) Y ae Ko a 3 
fie, DLf0 \yerogeqaeA eRer mei ame mg 
 e#toet*te ode i hoaleitque: | “conten . aeT 
mast oved oF  Wepe son egeb ade et: Webtapeee fo eh 
to #99395 s@62 BS Sone ltoy ss | Teacitecube e a 
Svogaged ¢seer SReer .ahieeae Sas cdma iti); nonnas * 
20? «patvisod tae Fatag «Heuer : Aes #56 
Patron ‘ay =e God (oer wa hedse: fai vie BbEO vi toqse 
¢t4eon0n Lstoria » ted 3 pefhoodse odes: ome te18% 
Via TS: 6 at eaqonntisynd .yrosis alteperd ot wb 2ep 
Dats (ARB TAs) @sltoans at oc. . Ss eidst ase 
f30f.- @oetHee sy Seeh pistabha Sever snoepaky OR Pivecy 
-\fader. 090en ,biutseblds ;Haef ,te¢sdps Pre hee pee . 
foubsv hoa dpsotets sa '8eF OF ‘gokarpe’: gh > eons sb 
‘gel tud 4 tHSENowNOS eTOm 5 eds Tele?" tear | 
"Sy atklasea gitoap (ys : tf 
ctes4o oF “Shear! ee egrets’ sat . olmianett sovera ‘a 
Mibivibal (as cevip aiid Yrasats Seiad oe z 
erdd ns ameeilits tz0m is tenuecotee + deed! conv 
toe eid. nt) name Say o1g | ayknids boddabdesas: yi itsioe © patso 
oat (202 RORBET Len ipite: ade Bao ode ,assoqgtHRg * aaa . 
sib 34 tnttokipas*ty aime bees basoads oe Testo 25H) ' 
aves as ei aall ere insatd to yw Tor se mares 
fenvoelistnk Yo: Beeguoo' desubining st aubieap 
keaton 4ilsitngeso: Mov ezarapainy aan ' 


, libs” 
rr Ned - re An Te ; ak 


62 


Children who were seen for relatively minor reasons such as 
parental interest, chance acquaintance with the examiner and 
such - in short, the type of child who does not ordinarily 
come to the attenticn of clinical psychologists. All 
student assessments were closeiy supervised by gualified 
practioners and ail testing had taken place within two years 
of the present study; hence no re-administrations were 
necessary in view cf the well established test-retest 
reliability of the measures involved. These Student 
assessments had the additional advantage of complete reports 
on the child involved, which aided sample selection greatly. 
The parents of possible prospects gleaned from the 
university files were ccntacted by the examiner, and if they 
consented to having their child participate, an appointment 
was arranged. Approximately one half of the sample was 
obtained in this way. 

The remaining fifty-four subjects were located through 
two sources; the public schocl system in a small urban 
centre (Camrose, Alita.) and an extensive preschool 
assessment project which was being carried out in the city 
of Edmonton at the time, under the auspices of the local 
board of health and several city hospitals (the Edmonton 
Preschool Screening Project). It was necessary to give the 
public school children the Wechsler Intelligence Scale and 
to consult their cumulative school records to select 


suitable candidates for the experiment. These children were 
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tested in school and parental consent obtained by letter. 
The preschoolers had already had the Stanford-Binet 
intelligence test during their initial screening; thus, 
helpful reports were also available. As with the university 
Sample, these parents were contacted by telephone, and 


appointments arranged. 


eS eee es ee cee ee 


All testing took place in a small quiet room designed 
specifically for assessment. Each subject was seen alone, 
and at no time was parental observation permitted. The room 
contained only the necessary furniture and the test 
materials (including the tape recorder, which was in full 
view). The rooms used were usually windowless and all 
distracting material was removed from the walls. Subjects 
were always asked for their permission to use the tape 
recorder, although none ever objected. Testing time varied 
between 1/2 hour and 1 1/2 hours depending on the age and 
work habits of the subject. All children were permitted to 
work entirely at their own speed without interference or 
suggestion. If a subject changed his mind about 
participation or expressed a desire to terminate, the 
session was immediately ended and that subject withdrawn 
from the sample. Each child was seen only once, with the 
exception of these whc were alse given an intelligence test. 
In this case two separate sessions were necessary. fMThe 


general purpose of the experiment was of course explained to 
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parents upon initial contact, but specific details of the 
tasks involved were not revealed until after the child had 
been seen, to prevent preconceived prejudices on the part of 
the subject. Following the experimental session, however, 


all parental queries were fully discussed. 


Task Selection 

Vygotsky's entire thecry of cognitive development is 
based solely on perfcrmance on his Blocks Test, but there is 
no comparably comprehensive measure in Piaget's scheme, as 
he prefers to assess cognitive level on the basis of a 
number of less inclusive tasks. Thus it was necessary to 
select Piagetian problems for use in the present study that 
could be considered genuinely representative of Piaget's 
total developmental model. It was also deemed desirable to 
choose tasks that could be administered in a relatively 
short time with a minimum of equipment, and scored by both 
quantitative and qualitative methods to permit maximal 
comparabiiity with the Vygctsky measure. Only Piaget's 
conservaticn problems met all these criteria admirably, as 
well as having the additicnal advantage of a substantial 
body of independent research with which to compare obtained 
findings. 

Conservation tasks were chosen as the best type of 
measure of Piaget's stages primarily because the 
conservation process is considered by Piaget to be a 


"necessary condition of all rational activity" (1965, p. 
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3). He believes the ccnstruction of logical operations "may 
be observed in a singularly clear way through evolution of 
notions of conservation" and notes that "the psychological 
Sign of the presence of an operational system is in fact the 
conservaticn of the whole independent of the transformation 
its various parts undergo" (1946, pe 401). These 
statements clearly indicate that performance on conservation 
tasks reliably distinguishes between pre-operational and 
concrete operational thought. But what of the final and 
most vital period of formal operations? 

As has been previously noted, there are several 
different types of conservation described by Piaget 
(quantity, length, number, volume etc.) Which are 
characteristically achieved by the child at ages varying 
from gx years to early adolescence. Obviously scme of 
these skills are attained at ages well beyond the range 
postulated by Piaget as encompassing the sub-period of 
concrete operaticns, which immediately suggests formal 
operational functioning. This aspect of conservation 
performance is discussed at length by Piaget and Inhelder in 
their 1958 book The Growth of Logical Thinking from 
Childhood to Adolescence, in which they conclude that 
conservaticn prcblems are of two types, “simple" or concrete 
operational, and “complex" or formal operational. All 
conservation problems involve two types of reversibility of 


thought; simple inversion negation, and reciprocity (which 
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involves recognition cf compensatory changes in two related 
stimuli), but the simple ccnservations require cnly 
sequential application of these reversibilities whereas 
Solphex«prabless necessitate simultaneous use of both types. 
Thus Piaget considers conservations of quantity, length, 
number, and substance and area to be in the concrete sphere, 
whereas volume, density, momentum and rectilinear motion 
conservations are at the formal level. An excellent summary 
of Piaget's positicn regarding formal conservations is 
available in the publications cf Brainerd (1970, 1971) and 
Brainerd and Allen (1971a, b). 

In a discussion cf conservation in terms of Piaget's 
overall developmental theory inhelder et. al. describe 
formal operations as "characterized by hypothetico-deductive 
strategy and the potential for utilizing ali possible 
transformations of relations" (1966, p. 160). This 
suggests that the truly formal operational thinker should be 
able to successfully perform all types of conservation 
problems. 

Consideration of both theoretical and practical 
aspects resulted in the selection of seven conservation 
preblems for use in this investigation substance, 
continuous guantity, discontinuous quantity, weight and area 
at the concrete level; volume and density at the formal. In 
addition one Piagetian verbal reasoning problem was 


included, as it afforded very quick assessment of formal 
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operational cognitive capacity. The Vygotsky Blocks were 
always administered first owing to the length of the task, 
and the Piagetian problems were arranged in approximate 
order of ascending diftighity (as quoted above). The verbal 


question concluded the battery. 


instruments 


Hanfmann and Kasanin as fcllows -- "The experimental 
material consists of 22 wooden blocks varying in color, 
Shape, height and size. There are five different colors: 
red, biue, yeilow, green and white; six different shapes: 
circles, squares, triangles, trapezoids, hexagons and half- 
circles; two heights: tall tlocks and flat blocks (3/4 
in. and 5/16 in. respectively); and two sizes of top (or 
bottom) area: large and small blocks (the area of top 
surface approximately 1 1/3 S@qo ats and af5 
Sq. in. respectively). On the under side of each figure 
Which is not seen by the subject, is written one of the 
following four nonsense Goxae lag, bik, mur, cevV. 
Regardless of color and shape, lag is written on all large 
tall figures, bik cn all large flat figures, mur on _ the 
small tall ones, and cev on the small flat ones “ (1937, p. 
DZAle 

Administration: The administrative procedure 


devised by Meece and Rosenblum (1965) was adapted for use in 


«. La 


} 


tow exoote yiesopey Sit 
ieee eit Bo doped eat of onsiell 


otegminowgasa ti ho pints or eR walt ty 


featev oat . (evade Datoup ap) vs. 


Me ch 
Yq bedJampsst geed oven 290 ER qiesopyy od, 
Lesasmiweg hs aaa) avottea a5. LabaReon 
,10f09 Of) BREYIsSY  2AxD0]2 deidow SS. 


oe 


:aoleD tagiastih ave£t ese BaodT: cease ee. 
:2eyeda. PasTSTILD xe spethie bas Hoang —_— ona 

Bed, apa anapaxod ,a2bLoseg sit Saad dead +ROSSORE ta 
P\E) sie kd t5f4 bas etaoL4 Liss i el our \pas 
40) Gos to Bosis owt bas 1 MSR soege ss igh ti 
gory 36 e625 air) ee iLpne hee oyael 4978 (90 
ae. » Bae «tk pe ar ut Uiagoatxozggs | 
Saupe? doko ‘20 shiz ‘lie ety #0, » exeneiimnabies 


fale: 
sit Bo: ono dubaiea: et vi pal ate one vd all ton’. at 


a aus wade el babe mpaeeaee wot aria 

2 : “4 
enient 1s #0 ‘eds iw . pal + sinade ho8 ‘wolos +6 | fh 
eit so “3u8° \aoxoyee SeLi spank ffs to Ai a 


4a shen) " aco deft Lame alt ao va ‘bne 13540 Ebse ‘k 


‘cc? 


a 


Sa —_) > wy 
] - 


etait: merottaiies oo 


68 


the present study, as it permits unlimited time for the 
Subject to devise his initial grouping, an important 
consideration in view of Vygotsky's developmental theory. 
This method is a slight modification of Hanfmann and 
Kasanin's administration for children, which was based on 
Vygotsky's original Russian writings. The subject is 
instructed: 

There are four different kinds of blocks 

here. Each kind has a name. This kind 

of block, for instance (turning up _ the 

triangular mur), is cailed mur. Your 

task is to find these four kinds. You 

Might start out by picking out all the 

blocks that you think might belong to 

this kind, mur. Remember that there are 

just four kinds of kLlocks. 
After completion of the first grouping, the subject is 
asked: 

Can you tell me why you put those there? 
The block which is most in error is turned over and the 
subject told: 

This one has a different name; it is a 

block of a different kind, a bik. We 

shall put it here. I can turn only one 


block at a time; the rest may be fright 
or wrong, or some might be right and 


some wrong. You must decide for 
yourself if they shculd be left or taken 
away. I am showing you one mistake. 


The rest may be correct or they may not. 
If the subject waits for further instructions, the examiner 
says: 

Try again picking out all the murs. Or 


you can try the (kind turned up) or any 
cther kind you like. 
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A new clue is turned up by the examiner every five minutes 
for the next 30 minutes thereafter. The first three samples 
turned over should represent each kind of block. The 
subject is then informed: 

Now you have a sample of each kind. All 

of the rest belong to one of these four 

kinds. You must put each block where it 

belongs. 
Ali blocks turned over remain in this position, with names 
exposed. After all biccks are correctly grouped, those with 
names still hidden are turned over. The subject is then 
asked: 

How could you tell the blocks apart if 

you couldn't see the names? 

In what way are all the lags the same? 

Why do they have the same name? 

How are all the lags different from all 

the ceévs? Why dc they have different 

names? 
If the subject has not mentioned the size difference to this 
point, it is pointed out by the examiner, and the subject 
helped to find an adequate formulation of the princifle. 
Following this, previously failed questions are 
readministered. If the subject fails again he is helped to 
find the correct answers and made to repeat the definition 
of each group in terms of double dichotomy (lag - large and 
tall, bik - flat and large, mur - tall and small, cev - flat 
and small). 

The blocks are then turned over to hide the names and 


reshuffled. The subject is tcld: 


Now that you know what the different 
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kinds of blocks are, see if you can put 
them back again into their four groups. 
This completes the standard administration; however, with 
children special situations often arise. These are to be 
dealt with as follows: 

If S asks about the number of blocks in a group, he is 
told that they need not be equal. 

If he asks whether the classification is logical and 
consistent, he is assured that it is. 

If S is worried about "catches" or "foul play" he is 
reassured that this is not so. If S asks if there is a time 
limit, he is told there is none. 

If S begins te turn the blocks over to solve the 
problem, he is told "The names are written on the botton, 
but you must not turn the blccks over to read them". If he 
responds "Then how can I te1l2" He is told "Yes, but the 
names stand for something. There is some reason why the 
blocks have the same name, and you have to find it out." 
After several purely random groupings or lengthy inactivity, 
the subject may aisoc be informed: 

The biccks have the same name because 
they are the same in some way. You must 
put together the bliccks that are the 
same in some way. 
If S asks if some specific manner of classification is 
correct he is told: 
It is up to you to find out which blocks 
belong together--I am not supposed to 


tell you; it might be (color, shape, 
etc.) or it might be something else. 
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If the S does not begin work after initial instructions 
are complete, he is told: 

When ycu have picked out all the blocks 

you think might be mur, I shall turn one 

up, and you will see whether you were 

right or not. 
If S asks about a characteristic, is given the above reply, 
and refuses to try without kncwing if he is right or wrong, 
he is told to try the element he mentioned. 


If S hides the names of the overturned clues, or 


groups them all tcgether, he is cautioned against doing so. 


All experimental procedures were taken from Goldschnid 
(1967) with the excepticn of the ech ea eish of density 
(Brainerd and Allen, 1971b), the check on the conservation 
of eapeindads quantity (Piaget, 1967b) and the formal 
Operations question (Piaget, 1961). These conservation 
methods were chosen because they conformed most clesely to 
Piaget's original fcrmulaticns, but had the additional 
advantage of a clear-cut numericai scoring system which 


yielded data amenable to statistical manipulation. 
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in circumference) of different colors but the same size, 
Shape, and height. 
Administration The balls are placed before the subject 


with the query: "Do both balls have the same amount of 
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plasticine, is there as much plasticine in this ball as in 
this one?" If the subject dcubts the equality of the balls 
he is toid to "make them the same." 

The examiner aes transfcrms one of ee balls, into .a 
hot dog shape and asks the subject, "Is there as much 
plasticine in the ball as in the hot dog." After S responds 
E. queries, “Why is that?" The hot dog is then returned to 
the ball Shape and the procedure is repeated with 
transformations into a pancake shape, and 10 little balls of 


approximately the same size. 


Conservaticn cf Continuous Quantities 

Materials: two identical beakers (250 millilitres, 9 
inch circumference), tall thin glass (250 millilitres, 5 
inch circumference), a flat extended glass (250 millilitres, 
9 1/2 inch diameter), and five small glasses (50 
millilitres, 5 1/2 inch circumference), water, large plastic 
pitcher. 

Administration: the two identical beakers are filled 
with an equal amount of water (150 millilitres) and the 
child asked the identity question as above. After the child 
is satisfied as to equality, water from one pitcher is 
successively poured into containers of the various shapes 
cited above. Following each transformation the subject is 
asked the conservation questicn, "Is there as much water in 
this glass as in this glass (cr glasses)? Why is that?" 


After responding to all three transformations the 
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child is again presented with the tall narrow glass and the 
Short wide one. He is given the pitcher of water and told 
"Pour the same amount of water into each of these". Piaget 
(1967) considers this pouring task a quick methcd of 


discriminating between the true and "pseudo" conservers. 


Conservation of Discontinuous Quantity 


Materials: as for continuous quantity problen, 
substituting corn grains for water. 
Administration: as for continuous guantity section, 
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excluding Piaget's "pouring" check. 


Conservation of Weight 
Materials: as for mass froblen. 
as for the mass section but the 


question is phrased "Do they both weigh the same, do they 


both have the same amcunt of weight? Or is one heavier?" 


Materials: 2 identical green cardboards (10 xX 15 


inches), 2 cows (t.inw tall, 11/2. anches.iong)., 28 cubes 
CES Xo FE UX Ree 

Administration: The examiner begins: "Let's imagine 
that these two sheets of paper are two fields of grass. 
We'll put a cow in each field. (Place in centre of sheets.) 
Now, does each cow have as much to eat as the other? If 5S 
doubts, he may measure the sheets. E continues: "Let's 


imagine this block is a barn. We'll put the barn on this 
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field. Now will each cow have the same amount to eat? 
Suppose we put a karn on this other field. Now will eéach 
cow have the same amount to eat?" 

One, four and Ste barns are added successively to each 
field. On one field they are arranged in neat rows touching 
each other, on the cther they are spread out haphazardly. 
After each addition the child is asked if the cows have the 
same amount to eat. When all the barns are added, the 


subject is asked, "Why is that?" 


Materials: as in mass problen. 

Administration: as in mass problem, but the question 
is phrased: "Do they koth take up the same amount of space, 
do they both take up as much room?" (Originally from 


Elkind's 1961 study.) 


Conservaticn of Density 
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Administration: S is shown a plasticine ball anda 


beaker full of water and asked: 
"Will this ball float or stay on top of 
the water or will it sink to the 
botton?" 


Following the answer, its sinking is demonstrated. The hall 


is flattened into a "raft" and S asked (in random order) 


"Do you think this will float?" “Why?" 
"Do you think this will sink?" "Why?" 
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The raft is then returned to 25% cf its former size, and S§S 
is questioned again. A final transformation is made so that 
the piece is about half the size of a dime and the question 
repeated. 
Finally S is asked: 

"Do you think that we would ever get a 

piece of plasticine small enough so that 

it would float (ocr stay on top of the 


water) ?" (from Brainerd and Allen, 
TST UPS 


Formal Operations Question 
S is asked: 

"Edith is taller than Susan, Edith is 

shorter than Lilly; who is the shortest 

of the three?" 

From Piaget (1961) substituting taller and shorter for 

fairer and darker as preliminary testing revealed the 
"fairness" concept was confusing to youngest subjects. fTfhis 


question involves verbal seriation, thus demonstrates 


propositional formal reasoning, as opposed to concrete. 


lability of the Instruments 

All subsequent research on all measures in question 
here supports their validity as indicators of level of 
cognitive sophistication or conceptual development, but the 
nature of the problems renders reliability very difficult to 
establish. It is cbvicusly impossible to split the tests 


into comparable halves, and as the tests reflect 


developmental level it is to be expected that the responses 
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of the individual subject will alter over time. Alternate 
forms do nct exist fer the Piagetian problems, as even 
slight change of material or method may alter the difficulty 
of the item somewhat (Goldschmid, 1967). However, a 
parallel form of the Vygotsky Blocks devised be Semeonoff 
and Laird (1952) yielded "such consistency of approach" to 
those on the original that this type of reliability may be 


considered established. 


Scoring of the Vygotsky Blocks 

The quantitative scoring method devised by Meece and 
Rosenblum was employed, with some minor modifications 
necessitated by the greater range of ages included in the 
present study (1965, p. 197, 198) . This included nine 
measures as follows: 

ihe Time to the first tentative grouping: The 

time in seconds which lapsed from the child's 

initial view of the klocks to the point where 

blocks were first grouped to his/her verbalized 


satisfaction. 


2 Basis for first grouping: A statement of 
S*s first tentative hypothesis for 
classification. As the two most obvious 


characteristics of the blocks are their form and 
color, these were used as the bases for initial 
groupings. For quantitative purposes form was 


assigned a value of "I" and color of “2", 
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Inability to state a reason for initial grouping 
was scored "0", 

34 Total time to the solution of task: A 
measure reported in minutes and calculated from 
S's first view of the blocks’ until grouped 
correctly or the final Eleck needs to be turned 
over. This is a slight modification of the 
Hanfmann-Kasanin method which begins timing 
right after the instructions are given. 

4. Number of clues given by E: A clue in this 
Situation is a block turned up so that its name 
can be seen. One clue was given as a sample at 
the beginning of the task, and others were 
provided after each grouping, or the lapse of a 
serie of* tine "with® ‘no* «tentative grouping 
evidenced by S. 

Se Number of hypotheses attempted: The total 
times S was able to provide a basis for grouping 
the blocks as heyshe did. To encourage such 
hypothesizing and discourage random placement 
without hypctheses, S was asked to state the 
basis for his/her groupings after each move. 

6. Number of different types of hypotheses 
attempted: The total number of different 
verbalized reasons provided by S for grouping 


the blocks as he/she did (e.g., color, forn, 
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height). 

This sixth scoring criterion was found very difficult 
to put into practice as subject responses contained a very 
wide range of subtely varying reasoning. Since ne further 
explanation of exact categories used by Meece and Rosenblun 
Was availabie, the differentiations used by Penny in his 
administration of the Vygotsky Blocks were employed (Penny, 
1951 p. 71, 72). These include color, form, height, width, 
surface area (as evidenced by reasoning such as "the bigness 
of the top" or matching two blocks and referring to the 
difference in top surface) volume, patterns (fitting the 
blocks together to make towers or designs). They also 
included poor forms (matching a triangle to a trapezoid 
because one is an incomplete version of the other, or use of 
concepts such as number of sides, or angularity); equality, 
(blocks placed ee because of equality of numbers in 
each group etc.) of numbers colors poor forms, etc., mixed 
groups of colors, numbers, forms etc.; and primed categories 
which are used when the subject differentiates groups on the 
basis of minute variaticns Or uses far fetched 
rationalizations. As an example, if a subject placed all 
the white blocks together and said "I put them together 
because they are all the same color", this was considered a 
colcr respense. If he then made four groups consisting of 
one white, one green, one yellow, and one blue block and 


said "They all have one of each color in them", he was given 
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credit for a mixed colcrs response. If he then made groups 
With three green bliccks in each and said "They each have 
three *“greens,"""this® was’ "scored an’ equality” of color 
response. If the subject then put together red, white and 
blue blocks with the reasoning “They gc together because 
they make a union jack," a primed color response was 
recorded. Thus, in this illustration four color related 
responses were given, but they were considered four 
different types of hypotheses for purposes of this scoring 
criterion. 

7. Level of verbalization: A rating of "1" was 

given S if the subject could state the concept 

involved in the grouping task correctly; a score 

of "2" aif the concept was verbalized after 

gaedanee from E; and "3" if the S was unable to 

state it acceptably. 

Here ,“+too7 *-a- “slight? *rod?fication”-of Meece and 
Rosenblum's criterion was required. Many subjects!’ 
explanations of the principle underlying the Vygotsky Bliccks 
referred to “size." In this case it was difficult to 
ascertain whether the child had truly understood the correct 
concept of double dichotomy (height and width). Requests 
for additicnal explanation usually resulted in a slight 
variation in wording of the same size concept, thus it was 
necessary to score level of verbalization twice--once on the 


bases of comprehension of the size concept, and once on the 
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double dichotomy principle. The numerical rating was 
identical in each case; one fpoint for a Spontaneous 
explanation and twe points for an assisted response. 
Subjects who replied in terms cf double dichotomy only were 
assumed to possess the size concept as well and were scored 
accordingly. 

oe Time for final regrouping: tThe time, 

recorded in seconds, taken to classify the 

blocks again after having verbalized the concept 
successfully or having keen told the concept by 

E. 

9. Number of errors in the final re-grouping: 

The number of wrong placements in the 

reclassification of the blocks during the second 

grouping procedure. 

In addition to the aforementioned quantitative 
measures, all subject respcnses were also qualitatively 
categorized on the basis of Vygotsky's developmental stages 
by the experimenter and two independent raters. The raters 
were undergraduate university students with some experience 
in the area of develcpmental psychology, but who were 
unfamiliar with Vygotsky's theories prior to the experiment. 
They were given ccpies of Vygotsky's book Thought and 
Language and their attenticn was directed particularly to 
the section describing levels of performance on the Blccks 


(1962, o#p. 5228 Ths On the basis of the knowledge gained 
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from this exposure, the raters assigned each verbatim copy 
of the subject's responses to the appropriate cognitive 
stage. 

Each rating was then transformed to a numerical scale 
for purposes of statistical manipulation. One point was 
assigned to the least sophisticated substage in Vygotsky's 
system, twe for the next highest and so on. 

One other qualitative measure was used, as _ each 
individual grouping by each subindividual subject rated in 
terms of the most frequently occurring level. This scoring 
procedure was devised by Stones and Heslop, (1968) and was 


carried out by the experimenter alone. 


Scoring the Piagetian Tasks 

The quantitative scoring method of Goldschmid (1967) 
was utilized for ali conservation problems in the present 
study. This procedure assigns two scores for each 
individual transformation on all tasks: 

1. Conservation score: Two points were given for 
each correct response on the comparative portion 
of the problem. Incorrect answers received zero 


points. 


2. Explanation score: Twe points were awarded for 
an abstract, conceptual response (i.e. "nothing 
was added to or subtracted from" the substance 


of the object); one peint was scored when the 
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child offered a "perceptual" answer (i. e. ut 

looks like they are the same"); and no points 

were given for "magica" answers (i. e. "My 

teacher told me so") or when no explanation at 

all was forthcoming. 

In the case of the density problems, many children 
referred to the weight of the plasticine in their 
explanations but could not supply further information when 
queried. Since it was difficult to judge their 
verbalization, twce pcints were given for each answer if the 
child recognized that all three transformations sank in the 
water "because they are heavy" or "because they are heavier 
than water". If the subject thought cnly one or two 
transformations sank because cf weight, it was apparent that 
he did not fully understand the concept involved; thus a 
score of one was awarded for each such response. 

These scores were added together for all parts of each 
task to yield a single task total score. Three overail 
totais were then computed; ; 

TS: the total of all conservation scores 

TE: the total of ail explanation scores 

TT: the» sum of TS-and TE 
Each of these measures was further divided into subtotal 
scores for the concrete operations problems and the formal 
operations tasks, resulting in TS(c), TE(c), MTT(c), TS(f), 


TE(£) and TT(£). Scores on the substance, quantity, weight 
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and area conservation problems were included in the concrete 
Section, and conservaticn cf volume and density in the 
formal score. 

Also, Piaget's verbal seriation question earned two 
points for a correct answer, which was added to the formal 
conservaticn sccres. Zerc points were given for an 
erroneous response. No explanation of this question was 
required. 

Each conservation response for each subject was then 
qualitatively judged on the basis of Piaget's descriptions 
of conservaticn attainment and overall developmental stage 
theory (1957, 1968 etc.), and the total number of concrete 
and formal conservations ccmputed for each child. Those 
subjects who conserved on less than three concrete tasks (of 
five) dae who failed two or mere of the formal problems (of 
three) were judged to be at the pre-operational level of 
cognitive development. Children who conserved on three or 
more of the concrete tasks, but less than two in the formal 
realm were considered operaticnal thinkers, and those who 
scored 4 or 5 on the concrete as well as 2 or more on the 
formal were rated at the formal operational stage as was the 
case with the numerical scoring. Each response was 
evaluated twice--once considering the comparative response 
only, and once considering the explanation given for the 
phenomenon as well. 


The overall performance of the younger subjects (aged 
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4-11 years) on each conservation task was then classified 
according to categcries devised by Little (1972) to 
correspond to Piaget and Inhelder's (1964) three stages of 
conservation acquisition. These are: 
(1) Random actions; seems to lack comprehension of 
basic concerts of "more" or "the same", 
(2) Understands. basic concepts but makes global 
undifferentiated responses. 
(3) Negative, “silly" and tangential behaviour. 
(4) Perceptual attribute and unable to explain 
choice. 
(5) Perceptual attribute and explains reason for 
choice. 
(6) Makes comparisons uSing fingers or pencils to 
“neasure". 
(7) Changed answer when queried, unable to explain 
why. 
(8) Changed answer on cae and can give reason. 
(9) “Knew correct answer on first question and 
unable to give reason. 
(10) "Knew" correct answer cn first question and ccuid 
give explanation. 
(Gittle petSi2;, eps) 4028) 
Little asserts that categories 1,2, and 3 are indicative of 
Piaget's first conservation level; categories 4-9 inclusive 


correspond to level 2 as they show understanding of the task 
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but intuitive reasoning and/or use of single dimension 
comparisons; and category 10 assumes the third and final 
level of concrete logic, as the child is either able to 
explain or demonstrate his chcice. 

Finally, all subjects' explanations of conservation 
were classified in the manner of Papalia (1972) and Brainerd 
(1971) into the following categories: 

Papalia's System (1972, p. 233) 

(1) Inadequate rationale: Based upon the immediate 
perceptual features cof the tasks or irrelevant statements. 
(2) Reversibility: “You can put clay back into a bali" 
etc. 

(3) Statement of the operation performed: "We just 
flattened the clay so it is just the same" etc. 

(4) #481 8h5h een Benaetien: "You didn't add any or take any 
away". 

(5) Compensatcry-relations-proportionality: "That is 
lenger and skinnier, but this is shorter and fatter" etc. 
(6) Sameness of materials used: "It is still the same 
clay" etc. 

(7) Reference to the previcus state of equality between 
stimuli: "We had the same amcunt before, so we still have 
the same now". 

(8) Counting: "There were about 50 ml. before, so there is 
still the same now" etc. 


Brainerd's System (1971, p- 472) 
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(1) Inversion reversibility: the fact that perceptual 
deformations could always be reversed. 

(2) Reciprocity reversibility: the fact that changes in 
certain dimensions were compensated by changes in related 
dimensions. Equivalence explanations ("They are just the 
same") also fell in this category. 

(3) Addition-subtraction: the fact that nothing was added 
to or removed from the stimuli. (from Brainerd and 
Brainerd, 1972). 

(4) The fourth category is conceptually irrelevant 


explanations which although they are not based on simple 


perceptual features of the stimuli, nonetheless are 
irrelevant to why conservation actually obtains. For 
example, “It is the weight that makes it so," does not 


explain either volume or density conservation. 

(5) Perceptually irrelevant: mention of deceptive 

perceptual features. 

(6) Dontt know: no Macheges 
Both of these classification procedures were used because 
Papalia's seemed particularly relevant to the concrete level 
conservaticn problems, and Brainerd's encompassed more of 
the formal operaticnal concepts. Thus, the three 
qualitative classifications employed corresponded roughly to 
Piaget's major developmental stages; Little's covered the 
pre-operational to concrete-operational period; Papalia's 


the operational to the formal logic stage, and Brainerd's 
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the formal level itself. 
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Initially the means and standard deviations of all 
quantitative scores for both the Vygotsky and the Piagetian 
data were computed by each age and sex group, as well as the 
entire sample. A t test was then carried out on the male vs 
the female scores in each task area to ascertain if any 
significant differences existed between the responses of the 
sexes, thus testing Hy. The scores for the whole sample 
were used in these tests as opposed to calculating separate 
contrasts for each age level, as the number of subjects of 
each sex at each age was deemed too small to yield 
meaningful statistics (N=4). 

No Significant differences were found between male and 
female performance on any task (see Chapter V) so the scores 
of both sexes were combined for all subsequent analyses. 
This yielded a group of eight subjects per age level, thus 
it was considered desirable to test for significance of 
difference in performance between age groups for each task 
in the battery. Testing the fine distinctions in responses 
between subsequent years for Hg provided valuable 
information on the manner in which concepts were attained, 
which is of prime importance to any consideration of 
developmental stage theories, such as the present 


investigation. 
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Analysis of variance was chosen as the best method of 
comparing age levels in spite of the fact that some of the 
data were not of the interval or ratio type. In fact, a 
parametric measure was specifically selected because "that 
test will be more powerful than any other in rejecting H, 
when it is false" (Siegel, 1956, p. 19), thus it affords 
the greatest accuracy of prediction. Use of analysis of 
-wariance assumes that the variables in question are normally 
distributed in the population from which the sample is 
drawn, that population variances are equal, and that the 
effects of the various factors on the total variation are 
additive (Ferguscn, 1966; Guilford, 1965). In the present 
case the first assumption is clearly not met, and the others 
are only roughly satisfied. However, Ferguson assures that 
this is usually the case with most real data, and suggests 
that analysis of variance has the advantage that "reasonable 
departures from the assumptions of normality and homogeneity 
may occur without seriously affecting the validity of the 
inferences drawn from the data" (1966, p. 295). Departures 
from the above assumptions may be somewhat compensated for 
by employing a more rigorous criterion for rejection of the 
null hypothesis, thus the Scheffe method contrast was deemed 
most suitable for present purposes. This test has the 
highest prebability of Type I error, so is likely to yield 
fewest significant differences. For this reason a lower 


level of significance is often used in conjunction with the 
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variances were not homogenious, analysis of variance was 
abandoned, but in the case of the t test, a modified 
Statistic (the Welch t prime adjustment) was used. 

Analysis of variance andyor t tests have been employed 
by other investigators on similar data (Brainerd, 1971; 
Goldschmid, 1967; and Uzigris, 1964). Uzigris acknowledges 
that her data do not meet all assumptions for analysis of 
variance, but conciudes that this fact does not invalidate 
the procedure. 

Comparison of the Piagetian data with the Vygotsky 
results (H, and the virtual raison d'etre of the study) was 
unfortunately complicated by the fact that the Vygotsky 
scores were not additive and thus yielded no total scores. 
As well, many different types of measures were involved 
(time ae seconds, number of occurrences etc.). Hence the 
Vygotsky variables were not easily contrasted either to the 
Piagetian data or to each cther. As a result, Pearsonian 
correlations emerged as the most suitable measures for 
comparing the various aspects of all cognitive tasks. The 
present data meet all assumptions required for use of 
Pearson rr; as the scores are quantitative, the trend of the 
relationship between all variables is linear (because the 
scores on all tasks are assumed to increase as a function of 
age), and the distributions of the variables need not be 
normal (Ferguson, 1966; Guilfcrd, 1965). Pearson r's were 


thus computed between all quantitative scores, all age 
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levels and the raters! judgements of the subject's overall 
Vygotsky performance. These judgements were transformed to 
a corresponding numerical system ranging from a score of one 
for the lowest level, to a score of fourteen for the 
highest. The resulting wealth of correlational data yielded 
information relevant to H,, Hos and He, as well as a measure 
of inter-rater reliability. Probabilities that r=0 were 
also computed, and the usual significance levels applied. 
Similar correlaticnal procedures have been carried out by 
other investigators in the area (Meece and Rosenblum, 1965; 
Goldschmid, 1967). 

A step-wise regression analysis was carried out 
separately on the Piagetian and the Vygotsky data to 
determine which measures best predicted mental age in each 
system. In the case of the Piaget results the total scores 
for each task were used, and the ten scoring variables for 
the Vygotsky Bliccks served as suitable measures. A Similar 
type of analysis (the Wherry-Doolittle Method of test 
selection) was used by Meece and Rosenblum (1965). Step- 
wise analysis was judged superior to multiple regressicn for 
present purposes because it has the advantage of considering 
all variables in questicn after each stage of analysis, 
rather than eliminating each successive variance as it is 


computed. 
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Scalogram analysis was applied to Piagetian 
conservation data by Uzigris (1964) for purposes of 
obtaining an index of the sequential attainment of various 
types of conservation; thus, this technigue seemed an ideal 
method of exploring Hp, H; and developmental scale theory in 
general. As the sample Size exceeded the mininun 
requirement of N=100, and the Piagetian results could be 
scored dichotomously by assigning a value of one fora 
success in a particular task and a value of zero for a 
failure, the assumptions of scalogram analysis were readily 
met. The Goodenough method of Guttman's Scalogram Analysis 
was employed on twe criteria of Piagetian success, one 
considering the subject's explanation of the conservation 
phenomenon, and one considering only the subject's initial 
ee Responses to the Formal Operations Question 
were included in the matrix as well. 

The level of difficulty of the various Piagetian tasks 
(Hs) was further investigated by normalizing the 
distribution of scores for each area of conservation. hept 
transformation was performed on all raw scores for each 
task, and the resulting distributions ranked in order of 
their transformed means. Gcldschmid (1967) aiso used this 
method of compariscn. 

All of the above methods of analysis were performed 
with the aid of computing services available at the 


University of Alberta using programs documented by the 
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Division of Educational Research Services. In addition, 
several measures cf frequency distribution were changed to 
percentages by hand calculatcr for purposes of constructing 
more meaningful tables of results. For the Piaget data, the 
percentage of subjects passing each task at each age level 
was ascertained both in terms of conservation or judgement 
scores, and explanation scores. A subject was credited with 
success on a given task if he replied correctly to at least 
two out of three subtests, or Piease three out of four, if 
four parts were involved. Judgement and explanation sccres 
were considered independently. The percentage of subjects 
at each age level falling at each Piagetian stage was also 
determined for both explanaticn and judgement scores, and 
the percentage of subjects presenting various types of 
explanations for conservation was computed in the manner of 
Brainerd (1971), Papalia (1972), and Little (1972). These 
frequency computations yielded information relevant to Hp» 
and Hs. 

The percentage of responses to the Vygotsky Blocks 
falling at each Vygotsky stage was found by placing each 
grouping cf every subject in the appropriate level, as 
Stones and Heslop (1968) did. The percentage of subjects at 
each age level with no errors in the final regrouping of the 
Blocks, the percentage who were able to verbalize the 
concept following examiner assistance, and the percentage 


who spontaneously stated the concept involved was also 
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ascertained, to permit ccmparison with Meece and Rosenblum's 
(1965) results. This informaticn provided additional 


insight into Hg. 
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Chapter V 
Results and Discussion 
Results Obtained From the Vygetsky Investigation 

A Summary of the t tests carried out between the males 
and females in the sample is found in Table 1, with the 
corresponding F ratics reported in Table 2. The F scores 
are all indicative of homogeneity of variance, thus the t 
test may be considered to be appropriately applied here, as 
the most crucial assumption underlying use of the test is 
satisfied. No significant sex differences emerged using 
either a one or a two tailed test, so the results of both 
groups were combined fcr all subsequent analyses. 

The intercorrelations among all the Vygotsky scoring 
variables are contained in Table 3, as well as the 
correlations between the scoring variables and age. Of the 
correlations computed, 34 are significant at the .01 level 
and 7 are significant at the .05 level. All scoring 
variables correlate highly significantly with age, with the 
exception of "Number of Hypotheses Mentioned." This 
variable also correlates significantly with the fewest 
number of other scoring dimensions, as it does not appear to 
be related to the time taken tc form the first grouping, the 
level of verbalization achieved, the time to regroup the 


blocks, or the number of errors in the final regrouping. 
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The total time taken to solve the blocks did not correlate 
With either the time or basis of the initial grouping, or 
with the number of different hypotheses mentioned. This 
latter variable was also independent of the number of 
examiner clues and the time tc the first grouping. 

The strong relationships between age and the scoring 
variables provide ccnfirmaticn of all aspects of Hg 
excluding section H. Although a greater number of different 
hypotheses are presented as a function of increasing mental 
age, the number of hypotheses per se does not change 
Significantly with age. These correlational findings 
compare favourably with those of Meece and Rosenblum (1965), 
but the original investigators did not obtain significant 
results regarding age and number of clues or total time. A 
general trend in the hypothesized direction did emerge 
however. Meece and Rosenblum felt that all variables which 
correlated highly with age, and all those which were 
relatively independent of cther measures should be included 
in the Vygotsky scoring battery; which seems a reasonable 
criterion. On this basis, all ten scores emerge as suitable 
determinants cf performance. 

As all measures may be appropriately retained in the 
scoring battery, the next ma jOr consideration is 
determination of which of the ten variables best predicts 
mental age. Stepwise regression analysis (Table 4) was 


employed for this purpose. Level of verbalization regarding 
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Size considerations, the number of examiner clues, and the 
number of different hypotheses mentioned all contributed 
highly significantly to the total variance, and the time 
required for the final regrcuping predicted at the .05 
level. Level of verbalization alone accounted for 53 per 
cent of the variance, and all four of the significant 
measures yielded _65 per cent of the total. Meece and 
Rosenblum also cbtained four significant predictors using a 
slightly different statistical procedure (the Wherry- 
Doolittle method of test selection). In their analysis as 
well, level of verbalization emerged as the most important 
factor, with "Final Time" also contributing significantly. 

In the present study Meece and Rosenblum's "Level of 
Verbalization" criterion was broken up into two parts, as 
the meaning of the original measure was rather obscure. fhe 
major age predictcr here was the verbalization of the size 
principle, with "double dichotomy" making a much less 
Significant contribution. Since the "size" variable 
corresponds so closely to Meece and Rosenblum's results, it 
seems probable that this methced of scoring most closely 
resembles the original measure. The time for the first 
grouping and the basis of same were the remaining important 
predictors in the earlier study, which is in contrast to 
present results. 

In view of the fact that the present investigation 


involves a larger number of subjects (104 as opposed to 50 


rer 


ait, Sins, ,e2en to sommaxe 26 19 


' ae by 
betuitataod Ete, “‘Benolacse anal il @ 


iy 


amid -ed2 5R8 yoomeigev Pero ond a a 


20. sie: 28 \Sotutteay lis em ont 3 


rsapitiagke 8shdt “Fo Avot fle, Hap: Rk ey wpe: 
Ooms, e996" J1etod: sfR,.50. FiPo Ray a > ; | 
& paiav esotathba 7 i652 tenn te aot foaketdo oats: 
~yaasiW, ed¢) pessbenory tsbehekweda: dip'eoh? £6. 
as #ipvishe  wieds «xz - (sontooitie ‘taps eo bodgon 4 
tuatiogns t2on silt as Bepaens ‘a6ftaniledzey 20 iavet 

Citneol paps putymiiaucaes Gels “oait sare" atte 


10 jewet" 2'aulinezod bis, 2926". ybete Jesaaag — a i, 
sii uweripade Teltss eau tuenem, Anakpbzo st 20 | i ee i 
“phe  subt'y. 26 nog semitEsdaey ait aby ated singed ie 
cal ioe. 6 patdem ypododsan eos ccell ie 
aid& f16¥ "onnem al) Sa soaks. igaehs 809° ia . 
Ed votives: 2tinttaeagn bas aoaen ios” nhonDto Om ae 2 
iiogolo. teem PAST ODE is bodtow oki daie tom a 2 af : 
tat ous 202.905 ede *0gsen Lnekpizo add ae, 
rust Togas Rikwto mes aft ataw pase 2d etend ods rae 
oF Bi tal ak Bt dotidy, al vabtnay,. al a BIO 
sodtdehInevien hath, nthe sae fas nate way | 
02.6% beaougo a6, Aor) Lipa te ty Bae * 


, ; ; ia “wre j a 7 Ty, 
; ee ot io 


cae rg as, ) 


sR22 6Y OWF OFME GY Heatoad Baw LOpsed hr “ois 


102 


in the Meece and Rosenblum study) and a much greater range 
of age levels (13 vs 2), these results may be legitimately 
considered the more accurate assessment of variables 
predicting mental age. Both investigations do agree 
strongly that “Level of Verbalization" accounts for _ the 
greatest proportion of the variance. Meece and Rosenblum 
Suggest that this finding indicates "development of verbal 
proficiency is the most important factor in the development 
of conceptual thinking" (1965, De 209) 

Meece and Rosenblum aiso consider the two variables 
which best predict age to be of prime importance in 
assessing overall level cf ccnceptual thinking. On this 
basis, they feel ability to state the principle involved in 
grouping the blocks provides a verbal criterion of success 
on the Vygotsky task, and ability to regroup the blccks 
without error provides a yperformance criterion. The 
percentages of subjects at each age level in the present 
study who solved the Vygotsky problem in accordance with 
each of these criteria are to be found in Tables 5, 6, and 
7. ‘Fifty per cent of the 7 and 8 year olds, 87.5% of those 
aged 9-13, and 100% of the 14 and 15 year olds were able to 
successfully regroup the blocks. Seventy-five per cent of 
the 14 and 15 year olds were able to spontaneously state the 
concept involved in the problem, and 75% of those aged 7-9 
were able to verbalize the underlying principle with 


examiner assistance. 
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PERCENTAGE OF SUBJECTS WITH NO ERRORS 
IN THE FINAL REGROUPING OF THE VYGOTSKY BLOCKS 
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PERCENTAGE OF SUBJECTS WHO SPONTANEOUSLY STATED 
THE CONCEPT INVOLVED IN THE SOLUTION OF THE BLOCKS 
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TABLE 7 


PERCENTAGE OF SUBJECTS WHO WERE ABLE TO STATE 
THE CONCEPT INVOLVED IN GROUPING THE BLOCKS 
FOLLOWING EXAMINER ASSISTANCE 


Age Males Females Total 
% % 3 
4 years 0 0 0 
5 years 0 50 Zo 
6 years 0 25 2 25 
7 years 79 Vhs: 19 
8 years 75 #5 VES 
9 years ips 75 ye 
10 years 50 75 624.5 
ll years 25 TES 50 
12 years 15 50 6245 
13 years 50 25 Cys) 
14 years 50 0 0 
15 years 29 pas 25 


16 years 25 /5 50 
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These results are in sharp contrast to those reported 
in Table 8, which illustrate the percentages of subject 
responses to the Vygotsky Blocks falling at each major 
Vygotsky stage. These figures were arrived at by rating 
each individual subject grouping on the basis of Vygotsky's 
own descriptions, in the manner of Stones and Heslop (1968). 
Here only 2.75% of the groupings made by 7 year olds were of 
the type indicative of the highest level of thought, and the 
maximum percentage of fully ccnceptual reasoning was 68.64%, 
which occurred at 15 years. Present findings seem to be in 
keeping with those of Stones and Heslop, who found no Phase 
3 groupings prior to age 8, with a gradual increase to about 
40% at their maximum age of 11 years 6 months. The 
discrepancies between the success criteria of Meece and 
Rosenblun and the cccurrence of Phase 3 grouping is 
particularly apparent at the ycunger age levels, as T75h, 
50%, or 12.5% of the 7 year olds “succeeded" on the Vygotsky 
blocks on the basis of varicus criteria, yet only 2.75% of 
their soliutions were conceptual. This suggests that 
performance on these individual scoring variables alone does 
not necessarily reflect conceptual thinking, even if they 
are the best predictors in the battery. Stones (1970) notes 
that ability to correctly regroup the blocks is more a_ test 
of short-term memory than of actual comprehension of the 
nature of the task. It could also be argued that memory is 


a major factor involved in stating the concept with examiner 
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TABLE 8 


PERCENTAGE OF SUBJECT RESPONSES TO THE VYGOTSKY 


BLOCKS FALLING AT EACH MAJOR VYGOTSKY STAGE 


Age 


10 


Hl 


ERP 


13 


14 


16 


years 


years 


years 


years 


years 


years 


years 


years 


years 


years 


years 


Phase of 
Syncretic 
Images 


% 


46.125 


46.50 


50.0 


10.625 


26.625 


1.625 


Se he 


Ba250 


Phase of 
Complexes 


50.0 


86.625 


OD.n2o 


673625 


62.50 


62.625 


38.50 


45.0 


44.250 


26.625 


39 MO2o 


Phase of 
Conceptual 
Thinking 


3 


2a 


8.200 


3,0,.3/50 


34.125 


31200 


56.00 


50.875 
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assistance, as cften the subject is virtually told the 
underlying principle. Since there is frequently somewhat 
less straight repetition than in the regrouping procedure, a 
more realistic estimate of success is obtained. The ability 
to spontaneously state the concept involved in the blocks is 
an undeniably appropriate measure of task success, but it is 
clearly a much more stringent criterion than either of the 
other two suggested variables. 

Table 9 shows the percentage of subjects at each age 
level falling at each major Vygotsky stage. Subjects were 
categorized on the basis of the level assigned to each 
individual grouping, by placing them in the level in which 
most of their groups appeared. For example, if 25% of a 
subject's groups were indicative of Phase 1 (syncretic 
re ae. 50% were of the Phase 2 (complexes) type, and 25% 
were conceptual, he was rated at Phase 2. Overall, Phase 2 
emerges as most dominant until 12 years, when Phase 3 gains 
majority. Interestingly, Phase 1 is never dominant, 
although 50% of the six year olds operated in terms of 
syncretic images. This finding supports the work of Stones 
and Heslop (1968) who found even less evidence of Phase 1 
thought. Tables 8 and 9 reveal that even the most 
sophisticated subjects do use cther levels of thinking as 
well, which is in accordance with Vygotsky's theory and is 
also borne out by Stones and Heslop. 


Comparing Table 6 with Table 9 reveals that a number 
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TABLE 9 


PERCENTAGE OF SUBJECTS FALLING AT EACH MAJOR VYGOTSKY 
STAGE ON THE BASIS OF LEVEL OF INDIVIDUAL RESPONSES 


Phase of Phase of 
Syncretic Phase of Conceptual 
Age Images Complexes Thinking 
% % 3 
4 years 37D 62.5 
5 years 37.65 6245 
6 years 50 50 
7 years 100 
8 years 12%:5 37.5 
9 years Sind L245 
10 years Si eae, ne2.'S 
ll years 1S 25 
12 years B72 D 622.5 
13 years 245 75 
14 years Eas) 62455 
15 years 25 75 
16 years ST pate) 62.65 
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of subjects whe are able to spontaneously state the 
principle involved in the blocks are not operating at the 
Phase 3 level, and a rare few who use a majority of 
conceptual groupings did not spontaneously verbalize the 
rule. This suggests that ability to verbalize cannot be 
considered a completely fool-proof criterion of Phase 3 
thinking, although the two variables correlate at a highly 
Significant level. 

The percentages of subjects at each age level placed 
in the various Vygotsky stages by the raters are included in 
Table 10. Figures for this table were based on judgement of 
the subject's overall perfcrmance in terms of Vygotsky's 
Original criteria. These subjective ratings were carried 
out entirely independently cf the quantitative scoring, as 
only the writer was aware of the type of criteria on which 
other scores were based. Ccrrelations between the raters! 
judgements (Table 11) were highly significant (.97 or better 
in all cases). This suggests that anyone reading Vygotsky's 
description of his stages can reliably assess performance on 
the Vygotsky Blocks. Here again, Phase 1 thinking never 
dominates, and Phase 3 comes to the fore at about 13 years 
of age. Comparing Table 10 with Table 9 reveals a generally 
similar pattern, although fewer subjects are placed in the 
Phase of Syncretic Images, and the raters tended to award 
Phase 3 at a younger age. 


Variations between these two methods of assigning 
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TABLE 10 


PERCENTAGE OF SUBJECTS PLACED AT EACH MAJOR 


VYGOTSKY STAGE BY THE RATERS 
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stage level indicates that the whole of the subject's 
performance is indeed different from the sum of its parts. 
Thus it seems that counting the individual group levels is 
quite similar to an overall judgement, but cannot be 
considered an exact substitute. The rater's judgements 
correlated with the more numerically derived overall level 
at .68, which is also highly significant. Comparing Tables 
8 and 9 with Table 10 suggests the raters tended to place 
subjects cn the basis of the highest level of thought they 
were capable of using, although it was necessary for the 
child to use the higher level with reasonable regularity in 
order to be rated at that level. This procedure is in 
accordance with Vygotsky's principles. Meece and 
Rosenblum's success criteria suggest more children operate 
at the conceptual level than the raters estimate, on the 
basis of the memory influenced factors; and that fewer reach 
Phase 3 on the basis of Spontaneous verbalization. 
"Regrouping" results correlate .52 with the raters, and 
"Level of Verbalization" correlates with the raters between 
766pand «473. 

Table 11 illustrates the correlations between the 
individual Vygotsky scoring variables, the rater's results, 
and the overall individual groupings. As would be 
anticipated, the raters' judgements correlate more highly 
with the overall stage ratings than any single scoring 


dimension, since both of these variables are based on 
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Vygotsky's original descriptions of stage characteristics. 
All individual scoring procedures correlate 
Significantly with the rater's data and the "Overall Stage" 
dimension except “Number of Hypotheses Mentioned" (Table 
12). This is as would be expected, as the measure in 
question correlated with the fewest other variables and did 
not relate to age. As had been previously mentioned, Meece 
and Rosenblum argue that such a measure deserves a place in 
the scoring battery on the basis cf its very independence. 
All other variables emerge as reliable indicators of various 
aspects of Vygotsky performance, but the tables illustrate 
that none resemble the ratings closely enough to be 
considered a valid single criterion of cognitive level. 
"Level of Verbalizaticn" appears to be the most reliable 
individual score, as it is the best predictor of age level 
and correlates highly with the rater's data, and with the 
overall rating derived from individual groupings. The 
importance of the verbal factcr has also been noted by other 
researchers (Meece and Rosenblum, 1965; Stones and Heslop, 
1968; and Stones, 1970). The best single non-verbal 
indicator of Vygotsky performance is the number of examiner 
clues required for the subject to successfully complete the 
task. This measure was the second best predictor of age, 
and correlated the highest with the rater's judgements and 
the overall rating from individual groupings. Thus "Number 


of Clues" seems a more suitable performance-type criteria 
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than “Number of Errors in the Final Regrouping" as suggested 
by Meece and Rosenblum, the limitations of which have 
previously been discussed. 

The Hartley Test for homogeneity of variance was 
Carried out on all age groups of Vygotsky variables suitable 
for analysis of variarce amcng age levels; i.e. those 
involving no zerce variances. These results reveal that all 
measures involve sufficiently similar variances to permit 
use of this method of analysis. The analysis of variance 
summary for the Vygotsky data is found in Table 13. All F 
values are Significant with the exception of "Time to first 
grouping," which suggests that non-chance variations do 
exist somewhere among the age levels in the majority of 
these variables. The lack cf significance in the "Time" 
geeturs is undoubtedly a factcr of the very large mean 
Square error term, which means that there was a great deal 
of variation within each individual age group in this 
regard. The exact nature of the significant differences 
between age levels on the remaining variables was explored 
using the Scheffe contrast. Cn the "Total Time" scores only 


age 6 contrasted with age 15 emerged as significantly 


different (P= «026), and on "Number of Different 
Hypotheses", age 4 differs from age 9 (P= .05). "Level of 
Verbalization re; double dichotomy yielded the most 


Significant results as ages 4,5, and 6 differed from all 


other ages except 7 years, with probabilities ranging from 
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0.00 at the highest ages to 0.042 at 8 and 9 years. No 
Significant differences were found between age levels on the 
“Number of Hypotheses" dimensicn, in spite of the overall 
Significant F, owing to the rigor of the Scheffe test. 

The significance of difference among age levels on the 
remaining Vygotsky variables was investigated using t tests 
on all age groups that did not have zero variance. 
Significant findings only are reported in Table 14. In 
cases where the F test yielded significant differences 
between the variances of the ages in question, the Welch t 
prime adjustment for this circumstance is included as well. 
The greatest change in manner cf response occurs between 6 
and 7 years of age, as three individual scoring variables 
show Significant differences here, and all three raters 
awarded Significantly higher ratings to the older group. 
One rater distinguished between the 9 and 10 year olds; two 
raters scored the 14 year olds significantly lower than the 
15 year olds and the 15 year clds significantly higher than 
the 16's. Changes in the octher variables tend to come 
before 7 years of age. Four year olds cannot explain the 
size aspect involved in the blocks as well as the 5 and 6 
year olds, who in turn perform significantly poorer than the 
age 7 group in this regard. An identical pattern is seen 
for "Number of Errors in the Final Regrouping." Age 5 
requires Significantly fewer examiner clues than age 6, who 


reguire more clues than age 7. Surprisingly, 5 year olds 
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assemble the final regrouping much more quickly than those 
aged 6 years. 

A graphic presentation of the means of each age greup 
for each Vygotsky variable are found in Figures 1-14. Of 
the variables subjected to analysis of variance, only "Level 
of Verbalization" exhibits a pattern indicative of age 
dependent stages of sophistication, as ages 4, 5, and 6 
perform similarly and significantly differently from all the 
older subjects. The transition from one stage te ancther 
occurs at age 7 on this variable. Scheffe contrasts on the 
other variables showing significant results served only to 
distinguish the lcwest from the highest mean scores. Of all 
the non-Significant Scheffe scores obtained, only one other 
contrast even approached significnace (age 6 vs age 14 on 
Total Time with a p of 0.083). Thus it seems doubtful if 
many more significant results would have been found even 
using a less stringent criterion than the Scheffe. 

As the t tests could not be used to compare all means 
for a given variable, it is much more difficult to assess 
obtained results in terms of developmental stage 
considerations. It is possible however, to gain some idea 
of the overall pattern of sophistication by comparing the t 
test results with the graphs cf the means for each variable. 
"Level of Verbalization re: Size" closely resembles the 
stages formed by the double dichotomy measure, except that 


in this case the 5 and 6 year olds seem to form an 
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MEANS OF EACH AGE GROUP FOR THE "TIME TO FIRST GROUPING" 
VYGOTSKY VARIABLE 
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Figure l. 
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MEANS OF EACH AGE GROUP FOR THE "NUMBER OF EXAMINER CLUES" 
VYGOTSKY VARIABLE 
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MEANS OF EACH AGE GROUP FOR THE "BASIS OF FIRST GROUPING" 
VYGOTSKY VARIABLE 


Figure 3. 
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MEANS OF EACH AGE GROUP FOR THE "TOTAL TIME REQUIRED" 
VYGOTSKY VARIABLE 
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Figure 4. 


MEANS OF EACH AGE GROUP FOR THE 


VYGOTSKY VARIABLE 
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"TOTAL NUMBER OF HYPOTHESES" 
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Figure 5. 


10 MEANS OF EACH AGE GROUP FOR 
THE "NUMBER OF DIFFERENT HYPOTHESES" 
VYGOTSKY VARIABLE 
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MEANS OF EACH AGE GROUP FOR THE "LEVEL OF VERBALIZATION 
3 RE: SIZE" VYGOTSKY VARIABLE 
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MEANS OF EACH AGE GROUP FOR THE "LEVEL OF 
VERBALIZATION RE: DOUBLE DICHOTOMY" 


VYGOTSKY VARIABLE 
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Figure 8. 
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MEANS OF EACH AGE GROUP FOR THE "TIME FOR FINAL REGROUPING" 
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MEANS OF EACH AGE GROUP FOR THE "NUMBER OF ERRORS IN THE 
FINAL REGROUPING" VYGOTSKY VARIABLE 
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MEANS OF EACH AGE GROUP FOR RATER NUMBER ONE 


15 


10 


4 8 12 
AGE IN YEARS 


Frgure 1% 


16 


128 


120 


MEANS OF EACH AGE GROUP FOR RATER NUMBER TWO 
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MEANS OF EACH AGE GROUP FOR RATER NUMBER THREE 
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MEANS FOR EACH AGE GROUP ON THE OVERALL STAGE DERIVED FROM 
THE INDIVIDUAL GROUPINGS OF THE VYGOTSKY BLOCKS 
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intermediate stage, between the older children and the four 
year olds. A Similar pattern is also observed with regard 
to the number of errors in the final regrouping. The 
performance ot the four youngest age levels was 
Significantly different from the clder subjects on “Number 
of Examiner Clues", but in this case the means gradually and 
steadily increased throughout the year levels, raising the 
possibility that other variations may exist that could not 
be tested. The only other measure exhibiting significant 
Variation was "Time for Final Regrouping", which yielded a 
very irregular pattern, as the 5 year group performed 
uncommonly well. 

All three raters appear to distinguish between the 
three youngest groups and the rest of the sample, which 
suggests two definite stages cf sophistication. Two of the 
raters also differentiate between the 14 and the 15 year 
olds, which may define the highest stage of cognitive 
development. The 16 year olds spoil the pattern however, as 
two raters judged them significantly poorer than the 15 year 
olds. One rater's data shcwed an additional intermediate 
stage, composed of the 7, 8, and 9 year olds. 

In summary, analysis of variance between age levels 
revealed that five individual scoring variables showed 
evidence of two clear cut stages of competence in 
performance of the Vygctsky Blocks. These variables were: 


the number of examiner clues provided; the level of 
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verbalization re: size and double dichotomy; the time for 
final regrouping; and the number of errors in the final 
regrouping. Stage one included ages 4, 5, and 6 and Stage 
two was composed of the remainder of the age levels. The 
rater's data concurred with this, but gave additicnal 
evidence of a third level of sophistication at 15 years of 
age. One rater did not yield this adolescent distinction, 
but differentiated instead between ages 9 and 10. None of 
the individual scoring methods displayed any significant 
differences in performance after age 7. This suggests that 
either the ceiling value on a given scale is reached ata 
relatively young age, and/or that performance improves 
gradually as a function of age without definite stages 
emerging. The latter atovaat titi appears appropriate for 
all measures except "Number of Hypotheses Mentioned," as 
these variables ccrrelate highly with age. 

The means and standard deviations for all scoring 
variables used on the Vygotsky Blocks are included in Table 
15. It was the hope of Meece and Rosenblum that these 
measures would eventually evclve into children's norms for 
the Blocks Test; thus it is interesting to compare the 
results obtained on their sample of fifty 12 year olds with 
the present data, as in Table 16. The findings from bkcth 
studies are remarkably similar on the majority of the 
scoring dimensions, especially in view of the fact that 


there are only eight subjects per age level in the present 
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Sample. Meece and Rosenblum report that their 12 year olds 
took nearly two minutes longer to form the initial group and 
used somewhat fewer hypotheses, as well as many fewer 
different kinds of hypotheses as the basis of their 
groupings. The magnitude of variation between the two 
studies on these variables suggests that perhaps differences 
in methods of scoring are being reflected, rather than real 
discrepancies in sample performance. It is entirely 
possible that the present examiner was not sufficently 
diligent to co-ordinate timing with the first glimpse of the 
blocks. In the present experiment, the subject was given 
credit for two hypotheses if he gave more than one reason 
for a given physical configuraticn of the blocks, which may 
account for the higher number found here. Some variation 
was expected on the "Different Hypotheses" dimension, as the 
Penny classifications employed here probably differed 
somewhat from the original criteria. Breaking the “Level of 
Verbalization" into two parts appears to have had little 
effect, judging frem the similarity of scores in the two 
experiments. 

Obtained statistical results compare favorably with 
those of both Stones and Heslcp, and Meece and Rosenblum (as 
well as Thompson's 1941 work, on which the latter study was 
based). Thus it seems legitimate to regard present data as 
Suitable preliminary norms of childrens‘ performance on the 


Vygotsky blocks, pending future work using larger samples at 
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various ages. 

The present investigation thus appears reasonably 
valid quantitatively, but what of the even more vital 
qualitative concerns? How well do these findings fit with 
Vygotsky's original model of the development of children's 
cognitive functions? The answer to this question requires a 
more detailed scrutiny of the rater's judgements, in terms 
of substages as well as majcr phases. This information is 
contained in Table 17. At least one child in the sample was 
found to be operating primarily in terms of each of 
Vygotsky's proposed substages, except the perceptual stage 
of the Phase of Syncretic Images. This seems to be in 
keeping with the findings of Stones and Heslop, which is the 
only other study to date to investigate children's responses 
in terms of Vygotsky's substages. They report that 
"examples of the same three broad categories of grouping and 
most of the sub-categories were observed", but dc not 
elaborate as to which specific substages they found (1968, 
p.- 269). On this basis Stones and Heslop conclude that 
their findings bear out those of Vygotsky, as much the same 
modes of thinking which he observed occurred in their sample 
as well. Stones and Heslop thus consider the Vygotsky model 
of concept formation an appropriate one. 

Present results also attest to the validity of 
Vygotsky's theoretical model, but the relative frequency of 


the various categories raise the possibility of some minor 
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modification. As previously mentioned, the Phase of 
Syncretic Images occurs quite rarely; however, the fact that 
it represents the type of cognition used by at least some of 
the sample renders it a necessary part of the model. 
Examination of the substages of this phase reveals that all 
except one of these children who operate at this ievel 
employ a composite approach, as they use both trial and 
error and perceptual responses. This suggests that perhaps 
the composite subphase may be virtually equated with the 
first major phase, thus these first three subphases appear 
unnecessary. All subcategories under the other two major 
phases represent a reascnable proportion of the subjects, 
thus must be legitimately retained in the theoretical 
framework. Present data therefore supports all aspects of 
Vygotsk's model, except the inclusion of subphases within 
the Phase of Syncretic Images. 

Although Vygotsky describes his cognitive categories 
in detail, he provides little information about the ages at 
which these stages may be expected to occur, or their 
frequencies of appearance. As can be seen from Table 16, in 
the present study, the Phase of Syncretic Images never 
represents the majority cf responses at any age level, and 
does not occur at all beyond age 6. The Phase of Complexes, 
on the other hand, largely dcminates until age 13, when the 
Phase of Conceptual Thinking comes to the fore. The 


associative substage is particularly popular with the 4 and 
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5 year olds and is used quite consistently until age 12. 
The pseudo-conceptual category is overall the most frequent 
type of response, as it accounts for a quarter of the sample 
subjects, and occurs at all age levels except 5 and 15 
years. This substage is particulary evident at 11 and 12 
years, where it acccunts for at least half of all responses. 
The other substages of the second major phase are less 
common, but do occur. The collection stage is the most 
rare, aS it is found only bet ween ages 6 and 8. The chain 
stage is popular with the youngest subjects, but is also 
seen at ages 9 and 13. The diffuse stage occurs more among 
the older subjects of 11 and 14 years, but also appears at 
age 8. The final phase of conceptual thinking first emerges 
at age 10, but does not consistently dominate until 13 
years. The partial abstraction stage is the rarest of the 
phase 3 substages, as it is found between 8 and 10 years as 
well as at age 16. Pctential concepts and genuine concepts 
are the second most common of Vygotsky's subcategories, as 
they each account for 16 per cent of the subjects in the 
sample. Potential concepts emerge as early as age 7, and 
continue to appear at all ages except 10 and 11. Genuine 
concepts are first seen ‘at 10 years and steadily gain 
prominance until age 15, with a slight drop at 16 years. 
Comparing the patterns of response occurring in this 
study with the few remarks Vygctsky makes in this regard, 


reveals considerable similarity between the theoretical and 
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the obtained model. As previously discussed, the earliest 
substages were not borne out by these findings, but the 
latter categories compare well. The associative stage 
emerges as the earliest type cf complex regularly employed, 
which is gradually supplemented by collection groupings, as 
Vygotsky hypothesized. Chain complexes appear at an earlier 
age level than collections, thus contradicting Vygotsky's 
proposed order of appearance somewhat. However they do 
continue to be used to a much later age, which suggest 
perhaps they may legitimately be considered a more mature 
form of complex. The diffuse stage does emerge later than 
the other subphases and is found to an even higher age; thus 
it appears to be appropriately placed. Vygotsky considers 
the pseudo-concept a bridge ketween complexes and concepts, 
and believes this type of concept predominates over all 
others during the second phase of development. Both these 
assertions appear to be confirmed by present data, as this 
type of grouping is by far the most common. 

Vygotsky considers the complex thinking found in Phase 
2 to be one rceot cf cencept formation, and the types of 
problem solving found in Phase 3 to be a second and 
independent root, which has a distinct genetic function in 
the child's mental development. This description suggests 
that Phase 3 would not necessarily be expected to appear at 
a later chronological age than Phase 2, although Vygotsky 


also notes that genuine concepts appear only at puberty. On 
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this basis one might expect to find the two earliest stages 
of Phase 3 occurring weli before adolescence, with the 
formation of genuine concepts considerably later. This 
pattern is borne cut by the data. Vygotsky states that the 
processes leading to genuine ccncepts develop along two main 
lines: the formation of complexes, and the formation of 
potential concepts. This suggests that the partial 
abstraction stage is relatively rare, and that potential 
concepts would be expected to appear from a relatively young 
age, aS in fact occurred here. Children do operate largely 
in terms of the Phase of Conceptual Thinking from age 13 on; 
however, not all adolescents are capable of using genuine 
concepts. In actuality the percentage of children at a 
given age level whe operated primarily in terms of this 
highest stage never exceeded 50. Vygotsky does not discuss 
the frequency of genuine concepts, so the present finding 
does not necessarily contradict his ideas; however, the fact 
that all children dc net reach the highest levels of 
conceptual development by age 16 is of considerable 
Significance. 

In summary, present findings strongly support the 
validity of most aspects of Vygotsky's model of cognitive 
development. However, statistical analysis of individual 
scoring variables did not reflect a similar developmental 
pattern, although the varicus measures emerged as 


appropriate methods cf analyzing performance. This suggests 
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that the individual scores could be used to create norms for 
comparison of a child's performance relative to that of his 
peers, but actual judgement of cognitive level must be made 
on a purely qualitative basis, in accordance with Vygotsky's 
subjective criteria. 

The t tests applied to the male and female subjects 
for all Piagetian tasks are reported in Table 18, with the 
corresponding F sccres included in Table 19. Here, as on 
the Vygotsky analysis, no significant differences were found 
between the performance of the sexes for either conservation 
or explanation sccres. Thus Ay is confirmed, and the data 
for both sex grcups were combined for use in all other 
computations. Goldschmid (1967) gave similar tasks to 
children aged 7-9 years and used the same scoring procedure 
as the present study, but found males performed better than 
females on every task. The difference reached significance 
for the Substance and Discontinuous Quantity problems, and 
for all total scores computed. Present results as well as 
the findings of mest other investigators, support Piaget's 
position in this regard, as he has never hypothesized sex 
differences (Papalia, 1972; Uzigris, 1964). 

The correlations among all Piagetian tasks are found 
in Table 20, and the correlations between the individual 
areas and the total scores are reported in Table 21. All 


obtained values are positive and all are highly significant, 
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although the most difficult tasks tend to have the lowest 
intercorrelations with other areas. It was expected that 
the conservation tasks would show definite relationship, in 
Spite of the differing methods of assessing each area, but 
it is interesting to note that the Formal Operations 
Question correlated about as well as the other formal level 
conservaticn problems. These results are in keeping with 
those of Goldschmid. Table 22 illustrates the correlations 
between Piagetian scores and age, all of which are highly 
Significant, as would be expected on the basis of Piaget's 
theory. 

Stepwise regression was also performed on the 
Piagetian tasks tc discern which measures best predicted 
mental age (fable 23). Three tasks emerged as significant 
discriminators at the .01 level, as did one task at the .05 
level. All were difficult fcrmal operations level problems 
except the very best predictor, which was Conservation of 
Discontinuous Quantity. This variable accounted for 54 per 
cent of the total variance. Its success as a predictor may 
be related to its intermediate level of difficulty, as the 
easiest tasks were among the poorest predictors of age, 
although the relationship was by no means clear cut. 

The actual relative difficulty of the varicus 
Piagetian tasks is contained in Table 24. The distribution 
for each problem was normalized te permit comparison of mean 


scores by ranking from least difficult to most difficult. 
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TABLE 22 


INTERCORRELATIONS OF PIAGETIAN SCORES WITH AGE 


re 


Variable 


a  —— 


Conservation of Substance 

Conservation of Continuous Quantity 
Conservation of Discontinuous Quantity 
Conservation of Weight 

Conservation of Area 

Conservation of Volume 

Conservation of Density 

Formal Operations Question 


Total Conservation Score for Concrete 
Operations Tasks 


Total Explanation Score for Concrete 
Operations Tasks 


Total Score for Concrete Operations Tasks 


Total Conservation Score for Formal 
Operations Tasks 


Total Explanations Score for Formal 
Operations Tasks 


Total Score for Formal Operations Tasks 
Total Conservation Score 
Total Explanation Score 


Grand Total 
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Present results vary from those of Goldschmid, who fcund 
Substance to be the easiest conservation, followed by 
Continuous Quantity, Discontinuous Quantity, Weight and 
Area. Here Conservation of Area emerged as least difficuit; 
whereas Substance rated fourth, following the Quantity 
problems. The contrast is particulary puzzling in view of 
the Similarity of experimental procedures. Present results 
confirm these of Piaget (1965), Elkind (1961), Smedslund 
(1961), Uzigris (1964) and Papalia (1972) who found that 
Conservation of Substance develops before Conservation of 
Weight, and Weight before Volume. Goldschmid also found 
Continuous Quantity to be easier than Discontinuous 
Quantity, although Elkind (1961) disagrees. Thus, Hg is 
rejected. 

The difficulty level of the Piagetian problems was 
further explored using Guttman's Scalogram Analysis, in the 
manner of Uzigris (1964). Table 25 contains the scale-type 
matrix for Piagetian success based on the conservation or 
initial judgement scores only, Table 26 illustrates the 
matrix when explanation of the conservation phenomenon is 
included in the success criteria. Table 24 reveals a very 
similar estimation of task difficulty to that obtained by 
normalizing the data, with the exception that here 
Conservaticn of Continuous Quantity emerged as equally 
difficult as the disccntinuous problems. The explanation 


based matrix also suggests continuous conservation is 
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equally as challenging as the discontinuous tasks, but also 
ranks the Formal Operations Question prior to the 
Conservaticn of Density. This discrepancy suggests that 
children can more easily guess whether an object will sink 
or float than perform the reasoning required to answer the 
Formal Operations Question, but find explaining Conservation 
of Density more difficult than answering the Formal 
Question. The total number of children passing and failing 
each Piagetian task on the basis of each criterion is 
located in the “Sums" row of each Scalogran matrix. 
Comparing these values reveals that there is the greatest 
discrepancy between success level for conservation of 
density, as 67 children were able to predict correctly, but 
only 23 were able to explain their answers satisfactorily. 
The difference in difficulty level of the quantity problems 
for the scalogram and normalizing methods can be attributed 
to the fact that the latter is based on raw scores, where 
the former analysis requires an estimation of only task 
success or failure. The normalized estimation for both 
problems is extremely close (49.46 and 49.48). THES? SRE 
seems reasonable to consider the two areas to be of equal 
aifficulty, as the scalcogram technique suggests. 

Although scalogram analysis was undertaken primarily 
to compare the difficulty level of the various tasks, each 
Matrix did form a very gocd and genuine scale. This 


suggests that a child passing a given item tended also to 
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pass all easier items and to fail all more difficult ones. 
Of course the pattern is not perfect in either case, but the 
obtained coefficients of reproducibility of .90 for the 
estimation scores and .93 for the explanation criteria are 
within the 10 per cent error range, which is considered the 
Minimal estimate of scalability (Torgerson, 1958). A 
coefficient of .90 or better is usually considered the 
necessary criterion, thus the explanation scores form a 
Slightly superior scale to the conservation or judgement 
sceres. This suggests that perhaps requiring the subject to 
explain his answer is a somewhat more valid criterion of 
conservation than merely basing his ability to conserve on 
his initial judgements. The question of appropriate 
criteria for evidence of conservation ability has been much 
discussed by varicus investigators, but Piaget has held 
steadfastly to the position that if explanation is not 
required, conservation is not being properly investigated 
b19 7 2).0 Thus, the scalogram results support Piaget's 
position as regards several aspects of his theory. The fact 
that his tasks form a scale bears out his invariant sequence 
idea, and the level of slight error involved reveals the 
existence of some decalage. 

Piaget also maintains that the conservation problems 
in the realm of fcrmal operations are much more difficult 
than those at the concrete level, as does Brainerd (1970, 


1971). Table 24 clearly illustrates that this is in fact 
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the case, as between 16 and 33 of a total N of 104 children 
failed the first tasks. Conversly, 59 failed the Density 
problem, 67 the Formal Question, and 83 the Volume problem 
on the basis of initial judgements. On Table 26, between 25 
and 35 failed Density, and 87 Volume. In terms of 
percentages, between 65% and 85% of the total sample made 
correct ccnservation judgements on the five concrete level 
tasks, but only 43%, 36% and z0% were successful on Density, 
the Formal Question, and Volume respectively. Where 
explanations were required, 66% to 80% passed the concrete 
tasks, but only 36% were correct on the Formal Question, 22% 
on Conservation of Density and 16% on Volume. 

The percentages of subjects at each age level who were 
successful in each task area are reported in Tables 27 and 
28. Piaget judges attainment of conservation to occur at 
the age at which the majority of the children succeed. On 
this basis, the children in the present study made 
successful conservation judgments at age 7 for problems 
involving Substance, Quantity (continuous or discontinuous) 
and Weight. Fifty percent of the 6 year olds conserved 
area, with 100% success occurring at age 7 and beyond. The 
majority of the sample could make correct density judgements 
at 10 years, and the Formal Operations Question was 
successfully answered at 11 years. Conservation of Volume 
never exceeded the 50% level at any age, and only reached 


this amount at age 15 and 16. Identical ages of attainment 
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were found for all five concrete level tasks when 
explanation was used as a criterion, although the actual 
humber of successes was often slightly lower. Volume 
results were exactly the same for both criteria, with 
conservation attainment again emerging at age 15. Only 
Conservation of Density yielded different ages of attainment 
depending on the criterion employed, as success did not 
reach the 50% level until age 15 when explanation was 
required. This is a full five years later than the age of 
attainment of reliable density judgements. 

Although the scalogram analysis suggests there is a 
definite heirarchy of difficulty for the various Piagetian 
conservations, and that there is a reliable sequence of 
attainment; in terms of chronclogical and mental age, all 
concrete conservations appear to be attained at about 7 
years. The problems considered to be of the Formal 
Operations type are solved much later - the Formal 
Operations Questicn at age 11, and Conservation of Density 
and Volume at 15 years - if Piaget's preferred explanation 
criteria is adopted for Density. This pattern supports the 
appropriateness of the concrete formal distinction and 
attests to the validity of the developmental stage model in 
general, however a few of these age estimates differ 
slightly from those proposed by Piaget. Piaget and several 
other investigators found Conservation of Weight did not 


appear until about 9 years of age (Elkind, 1961; Lovell and 
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Ogilvie, 1960, 1961a; Piaget and UInhelder, 1941, 1947; 
Smedslund, 1961b,c,d). Piaget suggests that Conservation of 
Volume and Density are acquired at about 11 or 12 years, 
although Brainerd interprets his position on the matter in 
terms of between 11 and 15 years. Present findings indicate 
that these conservations are not a reality before 15 years, 
which is in keeping with the research of Elkind (1961), 
Papalia (1972) and Uzigris (1964). Papalia discovered that 
peak Volume Conservation was not reached until well past 
adolescence. | 

Two unexpected findings occurred in connection with 
ages and order of conservation attainment: the ease with 
which children solved the Conservation of Area problem, and 
the fact that Conservation of Weight was acquired two years 
earlier than expected. A number of quite young children 
spontaneously mentioned weight even in connection with the 
Substance problem i.e. "they are the same because you 
didn't take any away, and they would weigh the same", which 
suggests they are well aware cf this ccncept. Those who 
solved the Area task usually succeeded by counting the 
blocks, which raises the possibility that the Barns and Cows 
problem may be mcre closely related to Conservation of 
Number than to the Area concept. If this is a legitimate 
comparison, then these findings are not so puzzling. 

As mentioned in the review cof the literature section, 


several recent studies have purported to find Conservation 
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of Number in very young children. These claims have largely 
been criticized by Piaget; however, there seems to be little 
doubt that children are learning to count and being made 
aware of other related numerical concepts at an earlier age 
thanks to exposure to pre-schccl televised instruction. Bt 
is difficult to know if this would affect age of 
conservation attainment, but it seems a plausible 
hypothesis, (at least in terms of the slightly younger ages 
found here as opposed to the extravagent claims of some 
researchers). Although specific kinds of instruction have 
not been found to affect conservation, early “general life 
experiences" have. Perhaps repeated exposure to numerical- 
type concepts at a very young age have a subtle enough and 
consistent enough influence to become assimilated and 
accommodated into everyday happenings. 

In 1967 Goldschmid found Conservation of Number to be 
just slightly more difficult than Conservation of Substance, 
with the Area preblems ranking as much more challenging. 
However, Goldschmid did not test children aged 4 to 6. Is 
it possible that children of this age are unusually 
"counting oriented" due to parental and televised 
expectations? Is it also possible that the slightly older 
subjects in the present sample had a similar bias due to 
these types of early influences? Perhaps the present sample 
viewed the "Cow and Barns" task in terms of numbers, while 


those who were aged 7 in 1967 considered the problem more in 
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terms of area due to differing general early experiences. 

In view of the fact that present results consistently 
support the idea that performance on the present battery 
genuinely reflects cognitive stages, each subject was 
assigned to a stage level on the basis of his test scores. 
Table 29 shows the percentage of subjects at each age who 
placed within each major Piagetian stage on the basis of the 
conservation, or initial judgement scores. The Pre- 
operational Stage includes age 4, 5, and 6; the Stage of 
Concrete Operaticns emerges at 7 years and continues until 
age 12, and the Formal Operations Stage gains majority at 
age 13 and is solidly established at 15 and 16 years of age. 
When explanations of conservation are considered (Table 30), 
a similar pattern is cbserved, with the exception that 
Formal Operations does not reach the fifty per cent level 
until 15 years and does not gain majority until age 16. 
This is in keeping with Piaget's theoretical model, except 
that the Stage of Formal Operations is reached somewhat 
later than he predicts. Here, as with the Vygotsky data, it 
is interesting to note that all subjects at even the oldest 
age level do not necessarily attain the highest levels of 
thought. 

Analysis of variance could not be used to 
statistically analyze the difference in performance between 
age levels, as all Piagetian variables contained instances 


of zero variance. Thus t tests between adjacent ages were 


‘ oe, LYS. 


-eovasitegse Pigae Lesedey ¢ in ss " EB. oud : _ a 
rignazeieaes eiikwaes taoz03g tad 3 it 
yiediad Ineeetg eA no. sonsasoizeg tay aed 
eeu tostdwe dose “vagpete ovitameng agDeCROx | 

229pe teed abd Yo ehasd od? 00 Lovel spate: fy ar | 
ody ops ies te esostdus ‘Ro ae tl anode 
elt 26 2tesd sat BO Seasa aebds peta rosa vse | : | 
-—49 . oA? .2omoe, fioasphet iIsitiab. so ig vtot bawae: 
to | e¢ad? od 99) Bae at ah Bee sda aerial ; okt 
lity aowgetaoo bas ameey T t8 asprame,. aaakts t9q0, 
te ytivekse euliey epate esohtetego isazot on ai 
sph Io, aIsoy Of bas et g8 bode ildstem gibi Loe at bas © 
‘ (08 sigsl) bovebtenon e216 gottsyasetop to anotsanss 
dott, woitgeoks eae. aitiv  ,bewreedo, ai, frsdtsq 2 
loyal tue> teq YPELT oe do sem ton asok, , snodsniauae 
2)  epe 2itaw OE Of sa aebep tea nie an: ene A 
ryeoke ~fetoo isottetemdts a ape skt, érhy, (DAR gEOH BEB ab a 
trivenoe Selinpaa ai ewotteragO Isw26e, Io prenye rs ayes 
ht yadeh vaetopyy oft 494% 25 OTK wadobberg, 9 
tashlo edt seve te edootdwe tf6 sail atom ot estseanasat 


164 


TABLE 29 


PERCENTAGE OF SUBJECTS FALLING AT EACH PIAGETIAN STAGE, 
ON THE BASIS OF CONSERVATION SCORES 


ees oh fm rn i i dA A ee me 


Goncrete Formal 
Pre-operational Operational Operational 
Age — ie i er 
tt ee 
4 years 100 
5 years 100 
6 years 2 ree) aL ges) 
7 years 25 75 
8 years P2635 62.5 25 
9 years 62.5 a5 
10 years E2395 62.5 25 
11 years ge) 25 
12 years G2°25 B15 
13 years 37 25 62.5 
14 years 6275 STs 
15 years 25 #5 
16 years Zo a5 


BOL 


aoane MAL HOAG TA our AIA 
TROATA zs 


lsmyroT 
Lamotte rego 
apace 
é 


ave 
2082. 


e.Ft 


et 


- 


ab Pe 


esi 
ey 
2.83 
a.s8 
e208 
od 


2.98 


2.%e 


- " , Oe a ae. 
ere joltery 92 
eueeol al inal rh 4 


Los 


TABLE 30 


PERCENTAGE OF SUBJECTS FALLING AT EACH PIAGETIAN STAGE, 
ON THE BASIS OF EXPLANATION SCORES 
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Age Stage Stage Stage 
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employed for this purpcese. The data regarding significant t 
tests only is included in Table 31, with the individual mean 
and standard deviations for all Piagetian scores reported in 
Tables 32-35. Graphic illustrations of the means for each 
age level (with significant differences indicated) are fcund 
an Figures | 15-27. A Similar pattern is observed for 
Substance, Continuous Quantity, Discontinuous Quantity, 
Weight, and Area, as each of these tasks yield a significant 
difference between 6 and 7 years of age. This suggests that 
the performance of the 4, 5, and 6 year olds differed from 
those of all other ages. This is exactly as would be 
expected on the basis of Piaget's theoretical model, as all 
five of these tasks have been assumed to distinguish between 
the Pre-operational and the Concrete Operational Stages. 
The transition from one stage to another is expected to 
occur at akout 7 years of age, which was exactly verified by 
these t tests. Conservaticn of Density also showed this 
distinction at 7 years, but the scores of the 10 year oclds 
were found to be significantly lower than the 11's as well. 
Performance on this task is clearly erratic in the extreme 
at the lower ages, as the lowest means occur at 6 and 10 
years, yet ages 4, 7.,and, 9 do relatively well. This 
instability is probably a reflection of the aforementioned 
discrepancy between initial ccnservation judgements and the 
ability tc explain the phenomenon. Thus the scores of some 


age levels may be inflated on the basis of their superior 
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MEANS FOR EACH AGE GROUP FOR CONSERVATION OF VOLUME 


Figure 20. 
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MEANS FOR EACH AGE GROUP FOR ALL CONCRETE CONSERVATION TASKS 


Figure 23. 
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MEANS FOR EACH AGE GROUP FOR THE TOTAL CONSERVATION SCORES 
ON ALL PIAGETIAN TASKS 
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"guessing" luck, rather than truly reflecting more 
sophisticated understanding. Neither the Volume problem nor 
the Formal Operations Question revealed any significant 
differences in performance throughout the sample. 

When the scores for all the concrete operations level 
tasks are considered together, the 6 and 7 year distinction 
again illustrates the Pre-cperational and the Concrete 
Operational Stages. Considé€ring the formal operational 
tasks aS a group reveals two significant differences; 
between 6 and 7 years, and between age 11 and 12. Thus 
although distinct stages did not emerge on the individual 
formal tasks, taken together they provide clear evidence of 
all of Piaget's major stages. The first three ages operate 
Similarly, as do the 7 - 11 year olds, and the 12 and older. 
These divisions ccrrespond exactly to the Pre-operational, 
Concrete Operational, and Formal Operational Stages proposed 
by Piaget. An identical pattern emerges for the initial 
judgement scores considered over all tasks. Both the 
explanation scores for ail Piagetian problems and the Grand 
Total of all scores for all problems also reveal significant 
breaks at the ages hypothesized to border Piaget's stages, 
as well as an additional distinction between 8 and 9 years. 
This suggests that all children ages 7 - 11 perform atkout 
equally well in terms of making initial conservation 
judgements, but the 6, 10, and 11 year olds have aé_ better 


understanding of the principle underlying conservation, and 
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so can explain the phenomenon better than the 7 and 8 year 
olds. 

Thus, the t tests strongly support the division of 
conservation tasks into concrete and formal operational 
types. Each individual concrete conservation problem 
appears to reliably reflect whether a given subject is 
operating at the Pre-operational or the Concrete Operaticnal 
Stage, but the individual formal level tasks do not 
discriminate between stages as well. Several formal 
operations tasks taken together however, do appear to 
reliably reflect all three of Piaget's major stages. The 
pattern obtained from the initial judgements scores also 
mirrors the three stages; but when the explanation criterion 
is considered as well, finer distinctions between the early 
and late Concrete Operational Stage become apparent. 

More specific aspects of the subject's manner of 
responding to the conservation tasks are explored in Table 
36. These categories were devised by Little (1972) to 
reflect the three-stage sequence, proposed by Piaget and 
Inhelder (1964), of transition between pre-operational and 
concrete level thought. Level 1 includes categories 1, 2, 
and 3, so involves lack of comprehension of the concepts of 
"same" more" or "less" andyor very immature, silly or 
random behaviour. This type of response occurred vary 
rarely in the present study, as only 12 per cent of the four 


year olds operated primarily in this manner. Nine and ten 
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year olds supplied the occasional answer of this type, but 
no one subject at these ages gave more than one or two Level 
1 replies. 

Level 2 involves categories 4-9, which are suggestive 
of task comprehension but intuitive reasoning, as the 
subjects could make comparisons on the basis of one 
dimension only. The majority of the 4, 5 and 6 year clds 
were found to be operating in terms of this mode, as well as 
a few of the other ages up to about age 10. Thus, most pre- 
operational subjects in the present study fell at this 
level, which is somewhat in contrast to Little's findings 
for children in the average range of intelligence. Perhaps 
the fact that the present sample was selected on the basis 
of emotional as well as intellectual criteria accounts for 
this discrepancy. Both studies confirm, however, that Level 
2 predominates until about 7 years of age, which is also in 
keeping with Piaget's position on the matter. Most children 
at this intuitive stage provided perceptually oriented 
responses and were able tc explain this to the examiner, 
regardless of their age. A few of the 4 and 5 year olds 
used a Similar basis but were unable to adequately explain 
the fact. Some responses at each age level clearly 
suggested the child knew the correct judgement instantly, 
but could not justify it. This occurred mostly at _ the 
younger age levels tested. Level 3 included category 10 


only, and is therefore representative of concrete logic. As 
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expected, this stage emerged at age 7 and dominated the 
remaining years. 

Consideraticn of the specific types of pre-operational 
responses, over all age levels, reveals the perceptual 
response was ky far the most frequently used. Intuitive 
knowledge without explanation follows, but accounts for only 
8.5 per cent of the total. Interestingly, only about 2 per 
cent of the total answers involved a change in initial 
conservaticn judgement. This supports Piaget's notion that 
conservaticn reflects true concepts in which the children 
believe implicitly. Of course, well over half of the 
subjects' responses are suggestive of full conservation and 
concrete operational stage thought. These answers are 
explored further below, in terms of the categories cf other 
investigatcrs. 

Table 37 includes the type of conservation responses 
given by all ages to each individual task, in terms of 
Little's categories. The precentage of Level 3 answers 
directly reflects the difficulty of the problem in guestion; 
thus, all concrete level conservations involve mostly this 
type of response. The more challenging formal level tasks 
on the other hand, were answered and explained adequately 
only about 20 fer cent of the time. The volume problem 
tended to be perceptually approached with some explanation 
attempted, as 68 per cent of the answers given were of this 


type. This area was also the most confusing, as more 
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replies involved a change of ‘judgement here than on any 
other task. As expected from cther findings, many subjects 
intuitively knew the answer to the density problem, but 
could not explain the phenomencn involved. Those who did 
not respond in this manner tended to attempt explanation on 
perceptual factors. 

Table 38 focuses on the types of correct conservation 
explanations presented, rather than on the nature of the 
pre-operational responses. These categories were taken from 
Papalia (1972). Of course ages 4, 5, and 6 offered very few 
acceptable justifications for conservation, but what few 
there were tended to be of the counting type. By 6 years a 
few children also referred to the previous equality of the 
stimuli, and this mcde gained a slight majority over 
counting at age 7. Eight, nine and ten year olds justified 
conservation by the addition-subtraction concept (ie. "you 
didn't add any or take any away") and/or by counting. The 
Suggestion of reversibility began to be employed with some 
frequency around 11 years and acccunted for about 12 per 
cent of all responses until age 14. From 11 years on, 
counting, reference to previous equality and addition- 
subtraction remained favorites, although “statement of 
operation performed" was most popular at 13 years. 
Considering all age levels together, addition-subtraction 
and counting were the most frequently offered justifications 


for conservation (about 14% each) with reference to previous 
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equality following quite closely (11%). Interestingly, the 
criteria involved in both the Little and Papalia systems 
"fit-together" exactly, as 43 per cent of the subjects 
responses were found to be pre-operational using the latter 
criteria, and 57% were judged operational on the basis of 
the former. This suggests that both sets of categories 
could be used tcgether tc cover both major stages of 
Piaget's theory. 

Table 39 displays the types of justification used for 
each specific conservation task. Although counting 
responses were used by each age level, they were only put 
forward for one type of task - the Area Question. it 
appears that this problem was either answered in this way, 
or not answered at all, which raises the possibility that 
this task is actually more in the realm of number than 
anything else. If this is so, perhaps the traditicnal 
designation of Conservation cf Area for the "Cows and Barns 
task" is in error. Regarding this problem as Conservation 
of Number might be more correct, judging by these findings. 
All other concrete level conservation tasks were primarily 
justified in terms of addition-subtraction, with the 
previous equality idea following in popularity by an often 
considerable margin. "Statement of operation performed" was 
also used a fair amount in the quantity questions, and 
reversibility occurred to some extent in regard to 


substance. Of the few proper explanations given for volume, 
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most involved a reference tc previous equality, and all 
density explanaticns referred tc the sameness of materials 
used. 

Papalia found that the type of justification used for 
each conservation task did not differ noticeably across the 
Various age levels, which is in keeping with present 
results. The most popular explanations offered in her study 
were “statement of the operation performed" and “reference 
to previous equality". Here addition-subtraction and 
counting were most frequently used, but the present study 
used much younger subjects and a somewhat larger battery of 
tasks than her more adult oriented investigation. 

Brainerd's explanation categories were devised more in 
terms of the formal operations tasks so were included as 
well. This system has the advantage of breaking up the 
reversibility mode into two types; inversion reversibility 
which is the fact that perceptual deformations could always 
be reversed, and reciprocity, which involves the concept 
that changes in certain dimensions are compensated by 
Changes in other related dimensions. It also includes a 
category for conceptually irrelevant explanations which are 
not based on simple perceptual aspects of the stimuli, nor 
which have anything to do with why conservation obtains. 
This aspect seemed to be particularly relevant to the more 
difficult and abstract problems. Table 40 illustrates the 


performance of the various age groups in terms of Brainerd's 
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system of classifying conservation rationales. 

The first three categories listed in the table are 
acceptable types of conservation justifications, the last 
three are examples of inadequate explanations. The 
perceptuai mode dominated the first three ages, and the 
"don't know" types are found mostly among the 4 and 5 year 
olds. Reciprocity-reversibility was used to some extent at 
age 6 and gains majority at age 7; thus, as expected, true 
comprehension of the conservation phenomenon comes to the 
fore at this level. Addition-subtraction was the preferred 
mode of the G year olds, and continued to be of secondary 
importance at all upper age levels. Reciprocity- 
reversibility was the most popular rationale from age 10 on, 
reaching a majority of 65 per cent at 14 years. It was also 
the most frequently used when all age levels are considered 
together, followed by the inadequate "perceptual" mode and 
the acceptable “addition-subtraction." The fewest incorrect 
responses were of the “don't know" type, and the fewest 
correct explanations involved inversion reversibility. 

In terms of individual tasks, Table 41 reveals that 
the reciprocity mode dominated all concrete conservaticns, 
including the area problem as “counting" does not appear in 
Brainerd's categories. Addition-subtraction was also 
popular for these less difficult tasks, as were the 
perceptual responses among those who could not adequately 


conserve. Inversion-reversibility was not used extensively, 
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but it did account for 14 per cent of the substance 
responses. At the formal level, perceptual rationales 
dominated the Volume task, and conceptually irrelevant 
replies were mest often offered for Density. Those who did 
perform acceptably in these areas nearly always used the 
reciprocity justification. Conceptually irrelevant 
justifications were almost never given for Volume, as 
Brainerd also found. Inversion did not apply at all to 
Density, owing to the nature of the problem. It could 
possibly have been applied tc Area, but nobody used it that 
way, preferring the more concrete counting mode. 

Thus it seems Brainerd's system is of great advantage 
for the Density problem, but does not emerge as much 
Superior as regards Volume. It does not include the fine 
categories of the other systems mentioned, but seems a 
reasonable summary of the major types of conservation 
response. 

Comparison of the Piagetian and the Vygotsky Results 

The correlations among the individual Piagetian tasks 
and the Vygotsky variables are contained in Table 42. All 
are significant at either the .05 or the .01 level except 
"Number of Hypotheses" which does not relate significantly 
to any of the Piagetian results, "Time to First Grouping" 
which differs significantly from the Volume and Density 
results, "Total Time" which is independent of Volume, and 


"Number of Different Hypotheses" which does not relate to 
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the Density task. It will te recalled that the "Number of 
Hypotheses" dimension also did not correlate significantly 
with either age or the other Vygotsky variables, and was one 
of the poorest predictors of age. This extreme independence 
raises the possibility that perhaps this variable is in no 
way reflective of cognitive sophistication. The remaining 
non-significant correlations cccurred on the most difficult 
Piagetian tasks, which alsc were the poorest reflectors of 
Piaget's theoretical stage mcdel. On the whole the highest 
correlations between measures from each system occurred on 
those variables that correlated well with both other scores 
from the same system and with age. These variables also 
predicted age well, and were most representative of the 
overall theoretical model involved. This pattern supports 
both the validity of the theoretical models of cognitive 
development, and the closeness of their relaticnship. 
Although the "Level of Verbalization" measures provide the 
very highest ccrrelations with the concrete level 
conservation tasks, the rater's data and the overall 
estimation of Vygotsky stage consistently related the 
closest to all of the individual Piagetian tasks, no matter 
how difficult. This is as would be expected, as_ the 
individual Vygotsky scoring variables were not found to 
reflect the overall Vygotsky stage model as well as the 
rater's judgements. 


Table 43 illustrates the correlations among the total 
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Piagetian scores and the Vygotsky variables. Here again, 
“Number of Hypotheses" emerges as the only measure that 
differs significantly from every Piagetian score; however, 
"Time to First Grouping" does not relate to any of the 
formal level totals. Overall, a virtually identical pattern 
to that reported in Table 42 emerges, although the 
individual correlations are slightly higher, as on the whole 
the total Piagetian scores fit the theoretical model better 
than the individual tasks. Again the highest correlations 
occur between "Level of Verbalization" and the concrete 
tasks, but the measures based on Vygotsky's actual stages 
emerge as most consistently superior. 

The correlations between the numerical equivalents of 
the stages in each thecretical system are found on Table 44. 
Piagetian stages were considered on the basis of both the 
initial judgements and the explanation criteria, but the 
Vygotsky estimations included substages as well. Althcugh 
all are Significant (except, of course, "Number of 
Hypotheses"), it is probable that the relationships would 
have been somewhat higher if cnly the three major Vygotsky 
stages had been included. Nevertheless, "Level of 
Verbalization" shows the closest relationship to the 
Piagetian stages whether explanations are considered or not. 
The rater's estimations are ranked closely behind. Of 
course, the most vital correlations as regards similarity of 


the stage concepts cf both theories are those involving the 
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rater's and the Piagetian stages, as well as the one between 
the overall estimation of Vygotsky stage and the Piagetian 
stages. 

In order tc properly interpret the significance of 
these obtained correlations, it is necessary to first 
consider Table 45, which contains the percentages of the 
total sample falling in each major stage, on the basis of 
each system. It is abundantly clear that very few of the 
Sample were placed in Vygotsky's first phase (4.8%) in 
comparison to Piaget's first stage (25.96% in the initial 
judgement criteria, 27.88% when explanation is considered). 
Thus, the obtained levels of correlation seem quite 
respectable, in view of the fact that one category contains 
a discrepancy of this magnitude. The other stages appear 
quite comparable among the systems, although the explanation 
criterion for the Piagetian data is somewhat more stringent 
than the others, as it places the smailest number at the 
highest stage. 

Thus, the correlational data confirms Hye but the 
unexpected finding that so few children aged four and above 
operate in terms cf the Phase of Syncretic Images suggests 
that this phase is not actually comparable to Piaget's Fre- 
operational Stage. The fact that Vygotsky considers this 
level one of only three major phases certainly suggests it 
must have appeared with considerable frequency at some ages. 


Thus, one can only conclude that it must have occurred 
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TABLE 45 


PERCENTAGE OF THE TOTAL SAMPLE FALLING 
AT EACH MAJOR THEORETICAL STAGE 


On the Vygotsky Blocks 


Phase of Syncretic Images 4.8% 
Phase of Complexes 58.65% 
Phase of Conceptual Thinking 36.55% 


On the Piagetian Tasks - Considering Judgement Only 


Pre-operational Stage PRS NS), 
Concrete Operational Stage 43.26% 
Formal Operational Stage 30.76% 


On the Piagetian Tasks - Considering Explanation 


Pre-operational Stage 27.883 
Concrete Operational Stage 50.96% 
Formal Operational Stage 2 clos 
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primarily at younger age levels than were explored here. If 
this is in fact the case, then it is probable that the Phase 
of Syncretic Images actually compares more closely to 
Piaget's Sensory Motor Period, which is the chronological 
precedent of the Fre-operational Stage. If this is so, then 
it may further ke assumed that Vygotsky's Phase of Complexes 
equates to Piaget's entire Period of Concrete Operations, 
including both the Pre-operational Stage and the Concrete 
Operational Stage. 

On the basis of this new paradigm, 82 children (79% of 
the sample) were found to be operating within the Period of 
Concrete Operations and 22 (or 21%) at the Formal Operations 
level, when explanations were included in the criteria. Of 
those at the Concrete Period, approximately 7% were judged 
to be at the Phase 1 (Syncretic Images) level in the 
Vygotsky system, 68% at Phase 2 (Complexes), and 25% at 
Phase 3 (Conceptual Thinking) . Seventy-eight per cent of 
the Formal Operations children were also functioning in 
terms of Vygotsky's Phase 3, and 22% fell within Phase 2. 
When explanations are not required for the Piagetian tasks, 
72 children (or 69% of the sample) scored within the Period 
of Concrete Operations and 32 (31%) at the Formal Level. of 
the Concrete group, 8% also scored at Vygotsky's Phase 1, 
70% at Phase 2 and 22% at Phase 3. Of the Formal group, 69% 
fell at the expected Phase 3, and 31% at Phase 2. Thus’ the 


accuracy of predicticn from cne system to the other ranges 
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from 68%-77%, which seems a reasonable level of 
correspondence. The explanation criteria for Piaget more 
closely approximates the Vygotsky pattern, particularly at 
the highest conceptual levels, as the judgement only basis 
tends to place more Phase 2 subjects at the Formal 
Operational level. This finding supports Piaget's position 
that explanation is a necessity for accurate judgement of 


true conceptual level. 
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Chapter VI 


Summary and Conclusions 


Conclusions Drawn from the Vygotsky investigation 

The present research provides strong evidence that the 
Vygotsky Elocks are an appropriate instrument for the 
assessment of concept formation in children, and that 
Vygotsky's model of cognitive development is truly 
representative of children's thought processes en route to 
maturity. Clear evidence of all but one of Vygotsky's 
proposed phases and sub-phases occurred here, and all 
appeared in the expected order of sophistication. 
Vygotsky's divisicn of the route to mature conceptualization 
into two separate branches was borne out by present 
findings, as children showed definite signs of starting to 
utilize rudimentary concepts even while the majority of 
their thinking involved complexes of varying levels of 
sophistication. 

The relative rarity of behaviour indicative of the 
Phase of Syncretic Images in the present sample led to the 
conclusion that perhaps this phase predominates prior to 
four years of age. The suggestion was also put forward that 


dividing this first phase inte sub-phases was unnecessary, 


as all but one of the children rated at this level operated 
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in terms of the Composite Subphase. If however, Phase 1 
does occur primarily at younger ages than were included in 
this study, possibly most of the subjects were rated at this 
composite level because it is the most advanced aspect of 
the Phase, and the children tested were at the upper age 
limits invclved. Either of these hypotheses may be correct, 
but only further research can accurately resolve the 
question in terms of one or the other. On the basis of 
present results alone, the division of the Phase of 
Syncretic Images into three subphases does not appear 
justified, but it is entirely possible that the lowest limit 
of Vygotsky's model was not tested. Vygotsky himself gives 
no clue as to the age of his youngest subjects. He does, 
however, suggest the the Phase of Conceptual Thinking is 
reached about puberty, and that consistent use of the very 
highest level of genuine concepts is not attained until 
adolescence. Present estimaticn of 12-13 years for the 
former and 15 for the latter confirms this expectation. Not 
all adolescents in the average range of intelligence were 
found to attain the capacity for forming genuine concepts, 
although the vast majority operated largely within the 
highest major phase. 

The high level of inter-rater reliability obtained 
here indicates that it is possible for an observer to 
accurately place children's performance in terms of 


Vygotsky's stage criteria, even without the benefit of 
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witnessing the child's behaviour first hand. Present 
findings also indicate that the most accurate method of 
assessing performance was that used by the raters, which 
involved considering the child's overall performance in 
terms of Vygotsky's descriptions. However, it also proved 
possible to attain a reasonably accurate estimaticn of 
cognitive level by rating each individual grouping of the 
blocks and assigning an overall phase level on the basis of 
the types used most often. 

The individual scoring variables devised by Meece and 
Rosenblum for the Vygotsky Bliccks proved valuable indicators 
of various aspects of performance on the task, but did not 
reflect Vygotsky's actual cognitive stages too closely, 
although a definite relaticnship emerged. Bf Lor *ehe 
dimensions correlated well with age and the other aspects of 
performance considered in kcth the Piagetian and Vygotsky 
investigations, with the exception of the number of 
hypotheses proposed by the child for groupings he made. 
Since this measure was also a relatively poor predictor of 
age level, it seems doubtful that it is in any way related 
to cognitive precesses. Thus, it hardly seems worth 
retaining in the battery. Although no one individual 
dimension emerged as a valid single indicator of overall 
cognitive level, by far the best in all respects was the 
"Level of Verbalization", cr the subject's ability to 


explain the principle underlying the Blocks. This variable 


dnoae74 -braw ext qwotvetod 2 6) | 
10 6©boOntem 6©—SISRUNOGR 6FeOn «(Bay — % a 
fokiw , ara eee ah qd Been  tedt- eee 
at soeéedno tre tiextvo 2" bikito ” 


bavota omls ti ,Tevevon. anoisqerseed 2° ere 

> MoE rem Loree sIstyoos ritwirossos”  bbests 

suit to paiquety Lawbivtias goss pnther* wi ‘Tevet 

ic @aead edt no Iewed seedq Llsyevo ta eubaptenk D: fn i 
| .28tto teom beav a ae: 6 ft 


otantbat siteuluw boveny assole vietouyy out gon 
tov Ob ode Hest edt wo epiisetotaeg Qo Ss5eqges | 
,tiveols |o%  Sepete seviginpoo" “fevtos Gh piadotee sete 


silo 
AV; : 


» 
ac -*) 


to adoedes teito wht Baa ope detw itsw bots fexz09 Bao. nhs 7 b 
yiziapy? bus wekreee ss Sad Aeod? ai - betebtates - ‘Bone ‘a8 
2 men odF Yo nedtgeuie Toit “Wetw" (amore a wee 
abem an SB oAquoay tor Sfhdb> “eas * yd  Peeogorq | 
a0 rodobbang: FOSY (foviseted 6 Gets Gav sonnet ent 
horelex Cow Ys Wh 2b ob rele Ludtddob #mson +t! fever 
d#2ow {kpsee Gebdad “42  Vanae -aewagod xy ery 
Len iv bons dad -om doiindt tA = Jyteraat’” sif> ut © pativ 
fferavo, to xossokbnt sipake petev wed! bopaese i 
eHe ety dreeqeen Its at saad eds oad | yd ‘atever) 
OF giilide aspskiee’ oad $6’ Mabeyestt adaey Yo" 
eidpitey aid? caysotd 8% bekploabay areas head 


ait fo tis S¢eteao gidéagtisioz eftatieb |’ “tooo 
at: 


Ap 


wear? i 
or £6 bh ae ” 
aie J 
= ret , 
i 
ee Ge 


7 


208 


was divided into "sizes" and "double dichotomy" aspects in 
the present study, but this distinction emerged as largely 
unnecessary. “Level of Vervalization" consistently related 
most closely to the other variables explored in both 
Vygotskian and Piagetian systems, and was the best predictor 
of age. This suggests that verbal skills are of the utmost 
importance to ccnceptual development. The best non-verbal 
criteria of performance was the number of clues necessary 
for the subject to reach the final solution to the task, 
which functioned almost as well as “Level of Verbalization" 
for most purposes. 

Unfortunately, at the present time there is no formula 
available to combine the Meece and Rosenblum variables into 
one total score, as several of the measures are in different 
mathematical units. Perhaps if this were possible, the 
results of the entire battery taken together would provide a 
better estimate of overall level of cognitive functioning. 
The measures were originally formulated in the hopes of 
previding a set cf norms for children's performance on the 
Vygotsky Blocks. The correspendence between present results 
and those of the original investigators suggest that they 
would serve admirably in this capacity if more data were 
collected for the purpcse. Present means and standard 
deviations found for each age level on the measures may be 


considered as modest preliminary norms. 
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Conclusions Drawn From the Piagetian Investigation 

Piaget's mcdel of cognitive development was also 
strongly supported by the present findings. In keeping with 
his proposed theoretical postulates, the Pre-operaticnal 
Subperiod was found to encompass ages 4, 5, and 6, the 
Concrete Operational Subperiod emerged at 7 years and held 
majority until the Formal Operations Period, which was 
reached at 13 to 15 years of age. Major cornerstones of 
Piaget's theory such as notions cf invariant sequence of 
attainment of cognitive skills and horizontal decalage were 
solidly borne out by this data. All types of statistical 
analysis led to the conclusicn that conservation tasks may 
be legitimately divided into twce types, those falling at the 
concrete operational level and those indicative of formal 
thought processes. Conservation of Substance, Continuous 
Quantity, Discontinuous Quantity, Weight, and Area emerged 
as the former type, while Conservation of Volume and Density 
represented the latter. 

Although Piaget's overall theoretical model could be 
considered indisputably valid on the basis of present 
results, some variation occurred as regards the obtained 
difficulty levels and ages of attainment of the individual 
conservations exflored. Conservation of Area consistently 
emerged as the most easily sclved problen, followed by 
Continuous and Discontinuous Quantity (which were of roughly 


equal difficulty), Substance and Weight. The majority of 
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the seven year olds succeeded on all of these concrete level 
tasks, with most of the 6 year olds attaining conservation 
of area as well. Thus, Conservation of Weight occurred here 
a full two years before the age suggested by Piaget, and the 
Area problem proved immeasureably easier than anticipated. 
Variations in ages of attainment are not of crucial 
importance to Piaget's theory, as he considers any ages 
proposed as rough approximations only and states that 
considerable variation may be expected. He would probably 
view discrepancies of a year or two as quite trifling, 
especially when they occur within the limits of a major 
stage. 

Variations in the order of difficulty of conservation 
tasks are a Slightly more serious matter, although Piaget's 
horizontal decalage principle neatly accounts for 
discrepancies of this type. Both Piaget, and Goldschmid 
(1967) report Conservation of Area problems to be much more 
difficult than present results would indicate, although they 
both used a similar experimental method. There is little 
published research on the "Cows and Barns" area problems, 
but not one other investigator to date reports results 
Similar tec those of this study. The only plausible 
explanation for this phenomenon seemed to be that the 
present sample actually approached the problem differently, 
as most of the children responded more in terms cf number 


than of overall area. Thus, the hypotheses was put forward 
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that perhaps today's children are more number oriented due 
to the influence cf pre-school instructional television. 

The formal operations level tasks all proved much more 
difficult than the early ccnservations, as the Formal 
Question was usually answered correctly at 11 years, with 
volume and Density emerging at about age 15. Volume was 
consistently rated the most difficult task in the battery, 
but Density showed the greatest variation in level depending 
on whether or not ability to explain the phenomenon was 
considered. On the basis of judgement alone Density was 
attained at 10 years. Whereas the younger age levels often 
responded “don't know" to other formal tasks, almost all 
were willing to hazard a guess to the Density problem. 
Perhaps this occurred hecause even very little children have 
agperiente in floating objects in water, so feel familiar 
with the situation involved. Brainerd (1971) interprets 
Piaget's position on age of acquisition of formal operations 
as between 11 and 15 years, although a good many of Piaget's 
own writings suggest these specific problems are usually 
solved closer to the lower age limit. Thus obtained results 
are well within reasonable limits, but specific ages of 
attainment on the individual tasks were slightly later than 
Piaget has suggested. Present results are in keeping with 
those of other researchers in formal tasks, however, all of 
the formal level tasks were among the best predictors of age 


level, but on an individual basis they did not predict 
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overall cognitive stage level as well as their concrete 
counterparts. Taken as a battery however, the formal tasks 
estimate stage very well. 

Rather surprisingly, the best predictor of age was one 
of the simplest tasks, Ccnservation of Discontinuous 
Quantity. Its .vwirtual twin in. every other respect, 
Conservation of Continuous Quantity, emerged as the least 
effective predictor. This puzzling discrepancy may well 
have been a factor of order of administration of the tasks. 
Discontinuous Quantity always immediately followed the 
Continuous problem, so perhaps a learning factor was 
involved. It must have been of very Slight magnitude, as 
the difficulty level of the two problems was virtually 
identical, but perhaps just a few children figured out the 
second problem due to exposure to the first. The ability to 
pick up on this factor was undoubtedly related tc age, so 
this aspect ma y have served a particularly fine 
discriminator of cider and younger subjects, 

Piaget has steadfastly argued that the use of 
explanation criteria is a necessary part of conservation 
assessment; in fact he has probably been more adamant on 
that point than any other. Fresent analysis consistently 
confirms the superiority of the explanation criterion, but 
the difference between the two systems emerges as 
surprisingly slight in view of the storm of controversy this 


point has created in the literature. Only in the case of 
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the Density task is the difference substantial, as a five 
year gap in age of attainment occurs depending on the 
criteria accepted. The actual task administration used is 
probably very significant in this regard, as in the present 
study the children were thoroughly quizzed as to their 
judgements of same or different, more or less, and such. If 
there was even the slightest doubt of their confidence in 
judgement they were classified as hnon-conservers. This 
procedure was based on the hypothesis that if a child helds 
a real understanding of the matter in question he knows he 
knows and it is virtually impossible to sway him. Other 
investigators using judgement criteria often employed much 
less stringent estimations of conservation, such as 


completely non-verbal gestures or single judgements. 


Conclusions Drawn from the Comparison of the Theoretical 
Models of Both Theorists 

When the present study was originally devised, it was 
hypothesized that the two theoretical models of cognitive 
development would compare on the basis discussed in Chapter 
ct « Although this involved the correspondence of a major 
Vygotsky phase with a mere suk-period in Piaget's system, it 
seemed a reasonable comparison in view of the fact that 
Vygotsky was not assumed tc have investigated very ycung 


children. This conclusion was based on the knowledge that 


Vygotsky originally worked extensively with adults, and 
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later became interested in children when he was employed in 
an educationally oriented institution. This seemed to 
preclude youngsters below age four, so it was decided to 
begin the present investigaticn at this age. 

Obtained results suggested that this assumption was 
erroneous, as only a very small percentage (4%) of the 
sample operated in terms cf this first Phase, although a 
goodly number (25%) scored at the Pre-operational level on 
the Piagetian tasks. Thus it was concluded that Vygotsky's 
Phase of Syncretic Images probably equates more closely to 
the chronological precedent cf the pre-operational stage in 
Piaget's model, the Sensory Motor Period. The diagram on the 
next page illustrates this revised comparative paradigm. 
This revised model is actually more theoretically sound than 
the orginal, as it equates the major develcpmentali periods 
in both systems. 

Correlations between the Vygotsky and the Piagetian 
variables revealed a significant degree of relationship for 
all aspects save the one Vygotsky score which also shcwed 
little correspondence to even its own scoring system. Thus, 
it may be concluded that the two models may be legitimately 


compared on both statistical and theoretical grounds. 


Summary of the Hypotheses Explored in the Present Study 


Table 46 depicts the hypotheses confirmed by this 


investigation. The major concern of course was Hy, which 
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TABLE 46 


SUMMARY OF HYPOTHESES ACCEPTED AND REJECTED 


a a 


ai Accepted 
fs Accepted 
i eg Accepted for the ages indicated on the figures of 


each specific variable. Otherwise rejected. 


Le i Accepted 

a sealed Rejected 

ny SPN A - Accepted 
B - Accepted 
Cc - Accepted 
D - Accepted 
E -- Accepted 
F - Accepted 
G ~- Rejected 


H - Rejected 
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was clearly supported by the correlational results. When 
the categorization of individual subjects was explored in 
terms of the revised ccmparative model, it was found that at 
least 70 per cent fell in the expected level in terms of the 
opposing theoretical system of cognitive development, thus 
it is possible to predict Piagetian performance from 
knowledge of Vygotsky performance (or vice versa) with a 
considerable degree of accuracy. 

Hy was also confirmed fcr all developmental stages and 
most individual tasks. Only the "Number of Hypotheses 
Mentioned" variable did not relate to age or cognitive 
sophistication in the Vygotsky investigation. As well, the 
initial judgement criteria for the Piagetian Density task 
displayed a very erratic pattern, although there was a 
general trend for older subjects to perform better. The 9 
year old sample often seemed to slightly outperform their 10 
year old counterparts although the difference usually did 
not reach statistical significance and the 16 year olds were 
usually beaten by the 15 year olds on many individual 
problems. The 5 year olds performed surprisingly well in 
terms of several cf the individual scoring variables for the 
Vygotsky biocks. These slight discrepancies between age 
groups are probably a functicn of the small number of 
subjects at each level, and thus of guite minor 
significance. Overall however, increased age yeilded 


improved performance in terms of most aspects of both 
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theoretical systems. 

It was not really expected that H3 would be proven for 
every contrast between adjacent age levels, but rather only 
for those ages considered as boundaries of the major 
developmental stages. In the case of the Piagetian data, 
all concrete conservation tasks showed the expected break 
between 6 and 7 years cf age, which confirmed division of 
performance into pre-operaticnal and operational types. 
Neither the Volume task nor the Formal Operations Question 
revealed Significant differences between age levels, 
although the Density task illustrated the Pre-operaticnal 
and Concrete Stages, as well as a distinction between the 10 
and 11 year olds. This may by interpreted as dividing the 
Concrete and the Formal Operations Periods, in view of the 
fact that the judgement criteria places attainment of 
Conservation of Density at 11 years. All formal level tasks 
considered together place the division slightly later, (at 
12 years) and also reflect the earlier two stages. On the 
basis of the judgement criteria alone, ali stages are 
perfectly reflected with boundaries occurring at 7-8 years 
and 11-12 years respectively. Explanation criteria reveal a 
slightly finer distinction, as an additional significant 
difference occurs at 8 and 9 years. This suggests the older 
children of the concrete cperational level have a more 
thorough understanding of the conservation phenomenon than 


those just entering the stage. 
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Therefore, the occurrence of significantly different 
performance between age levels solidly supports all aspects 
of Piaget's model of cognitive development. In the case of 
the Vygotsky variables, the rater's data also indicate 
definite stages of sophistication, but at age levels 
Slightly different from those estimates obtained by 
calculating the percentage of subjects placed in a given 
stage by the raters. A significant contrast occurs between 
the performance cf the 6 and 7 year olds, reflective of the 
distinction between the Phase of Syncretic Images and the 
Phase of Complexes. Although very few of the sample 
actually operated totally in terms of Vygotsky's first 
phase, all of those who did were below 7 years of age, so 
the occurrence of this divisicn seems legitimate. At the 
other extreme however, no significant breaks occurred until 
14 - 15 years of age. The raters actually placed most of 
the 12 and 13 year olds inthe Phase of Complexes as 
well, however, it seems gains in sophistication are 
relatively gradual until the final stage of Genuine Concepts 
is reached. This finding does not actually violate 
Vygotsky's model too drastically, if at all, in view of the 
fact that he considers mature Genuine Concepts to stem from 
two independent roots, represented by late Phase 2 and early 
Phase 3. Thus, Vygotsky expects that children will operate 
in terms of rudimentary concerts while still using complexes 


a great deal, thus no sharp jump from one phase to the other 
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would be anticipated. When the adolescent does become 
capable of operating in terms of genuine concepts, his use 
of complexes and potential ccncepts drops off considerably, 
although these earlier forms do not entirely disappear. 

The individual Vygotsky scoring variables generally 
reflect gradual increase thrcughout the age levels tested, 
and thus do not illustrate the theoretical stages of 
cognitive development, although they are somewhat related to 
the expected wate war Any Significant differences that do 
appear usually occur between the youngest age levels 
explored, or between the lowest and the highest mean scores, 
in the case of variables tested by analysis of variance. 
Perhaps young children perform the most erratically on the 
Blocks, with relative stability being attained at about 7-8 
years and smoothly increasing from there. These 
distinctions may reflect the disorganization of the youthful 
approach to a complex task such as this. Only the "Level of 
Verbalization" and the "Number of Examiner Clues" (which 
were found to be the most valuable individual scores in the 
battery) provide patterns definitely suggestive of the 
rater's data. These variables also reflect the distinction 
between 6 and 7 years of age, which may be reflective of 
youthful disorganization and/cr Phase 1 thought. Actually 
the two terms are virtually interchangable, as syncretic 
images are described as "disorganized congeries" by Vygotsky 


(1962, p. 59). Thus at least some of the Vygotsky scoring 
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variables (Verbalization, Number of Examiner Clues, Time and 
Errors in the Final Regrouping) are indicative of the 
distinction between Phase 1 and Phase 2, even though it is 
probable that only the tail end of Phase 2 is actually 
included in the present study. This finding emphasizes the 
importance of Phase 1 to Vygotsky's conceptual model. 
Possibly, if a total score could be derived, the discrepancy 
between the two upper phases (cr more likely between the 
final stage of genuine concepts and the earlier types of 
thought) would also emerge. 

Hy was unreservedly accepted, as no differences were 
found between male and female performance for any variable 
in either aspect of the present study. This finding 
confirms those of the vast majority of other investigators. 

H¢ was rejected, as Conservation of Area was the most 
easily passed, followed by the Quantity Conservaticns, 
Substance, Weight, Area, Density and Volume. Other 
conclusions derived from these findings are discussed 
earlier in this chapter, under "Conclusions Drawn from the 
Piagetian Investigation" 

All sections of AY were ccnfirmed except part 4H, as 
older subjects did not necessarily offer a greater number of 
hypotheses for their various groupings of the blocks. Very 
young children often supplied very few hypotheses for their 
groupings, and slightly older subjects offered a great many 


low level reasons, whereas the oldest subjects often needed 
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only very few trial groups before the task was solved. 
Thus, this functicn approximated an inverted U shape, with 
the highest number of hypotheses occurring at about 9 years 
of age. Other sccring variables were found to operate as 
expected; as older subjects did verbalize the principle 
involved more effectively, used more mature types of 
concepts in their groupings, needed less time to reach the 
correct soluticn, required fewer clues, and formed the final 
grouping faster and more accurately. There was a general 
trend for older subjects to form their initial grouping 
faster, but this measure showed considerable variability, as 
some subjects of all age levels tended to contemplate the 
Situation at some length before actually moving the blccks 
around. This seems to be more a function of personality 
than age, and has been noted by other investigators using 


the Vygotsky instrument (Hanfmann and Kasanin, 1942). 


Implications for further research 

The high rate of acceptance of the hypotheses 
investigated by this study indicates most of the obtained 
results were as anticipated, however a number of unexpected 
findings did emerge both from this investigation and from 
the review of cther related work. All of the areas 
mentioned below would appear to be lucrative topics for 
further in depth study. 


(1) The effect of neurological impairment on the various 
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